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COVPOUNDS "AND PHARMACEUTI CAL AND. COSMETI C COVPCSI TI ONS
COVPRI SI NG THEM The'invention rel ates, as novel and useful
5 industrial products, to biaromatic conpounds in which . the aromatic
nucl ei are connected by a propynyl ene or al I enyl ene dival ent radical.

It also relates t dsy uti cal
conposi tions QIAW% (?%DFP%[&D% W%@W}aa}\iﬂm I Clne or 10
alternatively in cosnetic corf@4FQSIMEONS COMPRISING THEME conpounds
according to the invention have a marked activity in the fields of
cell differentiation and proliferation, and they find applicatjaqns
more particularly in th@“‘éop%%‘é?n‘é%ﬁpsy%@eﬁlﬁ%sit r &% naRVey useful

der mat ol ogi epl Eﬁ&éé{:kﬂa‘é jroRe tisQ atdﬂebihrﬂm&@*ﬁ.bortompoundh sendethich
dermat ol ogi cal conditions.(and the |ike) and/ or

i munoal | er gi ¢ EBRpareAati nd‘udel "E'j’é‘?rrﬁpnBchﬁfid?ryna?‘ BFSPVP%’# |or?r
whet her beni gn allenylenendiigadaeht fbd:‘;eaﬂ:onmbuadlsocaalaltnsadtdx ttlhm usee

used in tgg t?:eggt %U’Efl QUom %ﬁ%ﬁ@erﬁt ﬁ%ﬂg%%%%l ;ﬁ?otm no?uced or

connective tlssue k|n e|n
chronol ogi c, andnteadeﬁng'ffvi cHSﬁl 2| bquman Or (VeHeFdnaryruReaEe iBre, OX hey

find an applg Ca&ﬂ.ﬁ@rhatib@ly in c8§ﬁé@§é”@bﬁ§b§ﬂ:l$ﬁ§| d, in particular in

~the treatnent - of corneopathi e t:hq .S alsq possible to
use the corrpounds TBECSPHPHBII?‘E fRECFAYEAL £68n dBURREIO AR i ons
for : body magkbdi ladpigiiefe.in the fields EPE 6621258 hifermdntekalyion

di scl osed bi arorra iC 0] co ounds e uc '

connect ed pﬁ?§b§ﬁ§ Pengdi valflenté)lr’é‘;}gim1 pnd a{%ﬂbl%%%rggv\hlé‘ﬂe
are active in pparlmcaﬂlar&xl iox t;lm%nsppacad\mmsi t$m§emlc treatment g
conpounds %Ofﬂé%akslﬁglééi 206n&PE{68s 1linkedORE 1R therd0ld DY Hon

general formula
d:l.sorder, dermatological conditions (and the like) with

an inflammatory and/or immunoallergic component, and
dermal or epidermal prolifei‘ation, whether benign or
malignant. These compounds -can, in addition, be used in
20 the treatment of "degenerative diseases of the~
connective tissue, for combating skin ageing, whether
photoinduced or chronologic, and treating cicatrization
disorders. Furthermore, they find an application in the
ophthalmological field, in particular in the treatment
25 of corneopathies.

It is also possible to use the compounds
according to the invention in cosmetic compositions for
body and hair hygiene.

EP-661,258 has already disclosed biaromatic

30 compounds, the aromatic nuclei of which are connected
by a propynylene divalent radical, as substances which -
are active in pharmaceutical or cosmetic compositions.

The compounds according to EP-661,258 corres-
pond to the following general formula:
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I n V\:hkCh Ar is an aromatic dival ent radical optlonall y
subst/itut ed by an'R5 radical or a heteroaromatic = 5 dival ent radi cal

opti‘onal |y substituted by an R6 radi-cal when the heteroatomis
ni t rogen, Rlerr] represents B, —-CHerr], -CH err]OR[err],
-OR[err], -COR[err] or -S(O[err]Rerr], t being O, 1 or 2,

R2 and R3 represent H (err]-Cerr] al ky « -OR[err] or -SRerr], 10
~or R2 and R3, taken together, fqu 6- menbered ring optionally
substituted by nethyl groups / an Rj nterrupted by an oxygen

or sul phur atom { R e r] represent H, a hal ogen,
a |l ower alkyl 15 or -ORG, N esents H, |ower al kyl or
-COR[err], Rlerr] represents H, |lower alkyl, [err] or
-OR[err], in which: R8 represents H, C[err]-C[err] al kyl,  which can

be Ilnear or branched,, alken mono- | yhydr gxyal kyl, .20
optionally substitut edgﬁr S ofa PEVI L<or Jav \s Bﬁglxaﬁarﬂ%%]&%r
pepti de resi dueubstltuted by Rperr Rsr epadienl | owxer aal lhdteroaromatlc R
and R represe . I r nal |y
substitute ar§§'vylehem§5d§%§%r°pg?n8§%la% %“’8?9%%%?‘\!‘% Bx?esr EH &S agLnd R,
t aken t ogeVhenR, th@rhﬁﬁeﬁéﬁemﬁcyéleltaﬂ@en: X represents a

di val ent radical whichg, fr,_—gg;rresenr;ggm tacheft —@L,BREE LBRSA SRRt N

f or mul &rr] represents H |ower alkyl
o(r) Emmg —é?o&th, t tl]r)elng 0, 1 or 2, R ] P y
R and R; represent H, C;-Cyp alkyl, -ORg or -SRg,
10 ) or R; and Rj3, taken together, form a 5- or

6-membered ring optionally substituted by methyl groups
and/or optionally interrupted by an oxygen or sulphur
atom,
Ry and Rs represent H, a halogen, a lower alkyl
15 or -ORe, '

R¢ represents H, lower alkyl or -CORy,
_ /R --
R7 represents H, lower alkyl, -N\R' or -ORg,

Rg represents H, C(;-Cyp alkyl, which can be
linear or branched, alkenyl, mono- or polyhydroxyalkyl,
20 optionally substituted aryl or aralkyl, or a sugar or
amino acid or peptide residue,
Re represent lower alkyl,
R and R’ represent H, lower alkyl, mono- or
polyhydroxyalkyl, optionaily substituted aryl or a
25 sugar, amino acid or peptide residue or R and R’, taken
together, form a heterocycle, and
X represents a divalent radical which, from
right to left or vice wversa, has the formula:

4

®o B
30 in which:

Rip represents H, lower alkyl or -ORg,
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Rlerr] representing -OR[err], or Rerr] and

R[err] taken together, forman oxo (=0 radi cal , and the salts of
t he sai d conmpounds of above formula; 5 when Rlerr] represents a
carboxylic acid functional group, and the optical and geonetri cal

i soners of these said Rchtmg -ORg, The conpounds according to
the present inven- tion e clL hose 5

are 10 essentially di%t ﬁ%@uf“gaegn' 3:%‘% é-toge e fo%ImArA;E[cg’r?r]? =8)
substi t uent is atadilmlgrt ho position with respect to the R2 radical or

to the 5- or %1?)2§d %h%s“&%ﬂ)ﬁg\e ﬁl ? ﬁégﬁﬁ&stgferhﬁ&@tf‘@fmula

wher eas, in EP- trtuent I s found at the
met a p05|t|oE| When R; reprgsents be@&ﬁb@ﬂﬂ%a?%@erf‘%‘tﬁﬁd’na}}neﬁ’ﬁ%‘é?edI y

and surprisingly, dhéﬁetebilead' Tt h et Sdd LICL ¥bRers offakisedd pasdi bl e
to significantly 1 ncrease the pharna- ceutical and cosnetic properties

t hereof and, in COMPAIHMS4 on, to decrease certain side effects thereof. 20
The subject-matter of thﬂqé)reéﬁflbuhdselatddmrdilng tot hheefpresergyeinven-

conpounds whi ch c.an be re esent ed hy t |1 n or
[err] tiop 25reSpecl% v ?g?)%‘gse?\)\t@s %a rad'aicsa% nEosen

from the 10 fcéésnrmngﬂm muldiestimguished : in thadrr] the X438 an
oxygen or sul phuﬁuﬁ%uen s aéOQtBEeHﬂtﬂoe%@éﬁ'i&l (ik8r rdespect to
r

“CHerr]-ORer he R, rad1ca1 or to the 5- or 6-membered ring when R;
and R; are taken together, whereas, in EP-661,258, the
-X-Ar-R; substituent is found at the meta position.
15 This is because it has been found, unexpectedly
and surprisingly, that this modification in structure

makes it possible to significantly increase the pharma-
ceutical and cosmetic properties thereof and, in
addition, to decrease certain side effects thereof.

20 The subject-matter of the present invention is
therefore novel compounds which can be represented by

the following general formula:

R,
/’.RJ
{ (1)
\
~R;
X
Sar
in which:
25 Ar represents a radical chosen from the
followin_&; formulae (a) to (c):
R | _
R, . R,
—
(@) (b) | (e) W

A
N

Z being an oxygen or sulphur atom, _
R, represents -CH3, -CH;-O-Rg, —-ORg or —-CORj,
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“4- ¢ W R2 represents -OR[err], -SRerr] or a polyether radical,
if, in the latter case, R4 represents |linear or branched Cerr]-Cerr]
al kyl and is at the ortho or neta, poSiti6n4vv|“th . respect to the X-Ar

bond, 5 | kyl
a(rjlg Rlerr], takenR[teg%%at"ﬁe&a‘%r eserl?lt’% 8’r5 %ley r 3 §°Fr¥ﬁ6'8?§drladﬁ§%i

optionally subsifiuindthy bittemstasmme Ry repetdsentandioeasporobaranghed
interrupted by AXy r élgu 0 4 r ts H,
a hal ogen, i neg’r % g’ﬁ? a&’d £ Tgcﬁer rP &% 'Teta Cﬁf&tf&q with

pol yet her radi craesmcarw the X-Ar bOnd R5 repr esents H, a hal ogen, Ilinear
or brancheds - (err]- %exrerﬂréé%s Alowdly =FRhAl, " by adi cal , R6
represents H, |ower alk COR[ err] radi cal

7
represents H |ower al k§?, anderRy,  taKemptegether, form a Ee'R[ &fr ]
represents H, | eveemBbkyd e€hingCoptdbhhlly substitutedRk8f ratr tpassevhne

| | kyl, whi ch
can be 11 ndBPBY Lo ARRREG, ORFRERTLY eSS TAPEBER iy By SR o

optionally subselpbuedaweml or aralkyl, or a sugar resi due,

r' and r" nepresent H, koi‘f pf’égé’ljlts nﬁnoa CHalog' mel/{ﬂéié]?x%i‘l ¥lanched

optionally substituted ar acl sugar residue or,

taken toget her GitGrot fdky n@ﬁmog’éri’%ﬁlftﬁﬁh%ﬂrﬂdd-qﬁé{ erodydlle,

X represents a dival enth agespésdbt §NH, f I:0MRalogdn Nl ik&ar bt DravictRd
versa, has the or

Rlerr] represen }r@um%ylc% are~ ARy iTAF 49 'same 30 neani ng as above,
Rl err] representing H ORg |lxemressdrdtd H,0orlower alkyl or B[ elOORsanddifelr],
taken together, forman oxo (=0 radi cal , -t

R; represents H, lower alkyl, "”\:' or -ORjip.
15

Rg represents H, lower alkyl or -CORg,

Ry represents lower alkyl,

Ry represents H, C;-Cyo alkyl, which can be
linear or branched, alkenyl, mono- or polyhydroxyalkyl,

20 optionally substituted aryl or aralkyl, or a sugar.
residue,

r’ and r" represent H, lower alkyl, mono- or
polyhydfoxyalkyl, optionally substituted aryl, or an
amino acid or sugar residue or, taken together with the

25 nitrogen atom, form a heterocycle,

X represents a divalent radical whlch from

right to left or vice versa, has the formula:

7
| z
&y R, A

or
Ri; representing H or -ORg, Rg having the same
30 meaning as abové,
Rj2 representing H or lower alkyl, or
R;1 and R;2, taken together, form an oxo (=0)
radical,

—_—
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-5- " and the salts of the conpounds of forrmula (I), when

R err] represents a carboxylic acid functional group, and the optical
and geonetrical isonmers of the said® compounds of fornula (I). 5
When the conpounds according to the invenBion are pr ow ded in the form

of a salt, it is preferabl salt_of an al kali _net al al kal ine earth
metal or al ternati ?Eﬂy}éB‘? Fedesorofthe cPBRAMRAS P ef°rmu (1)}

é[ccorfli g? to] thﬁeﬁr age&bpr?%eﬁub:Fom hdaﬁlﬂjxﬁlﬂ@hl?&ﬂdl Sunﬁdﬁibﬁamo@r'lccmmean a
err err] ra refer e net opL0pYy tyI
tert-butyl and®h fr gp?é&?‘@al%‘?é geometrical J<‘;\s°r“]“‘¥r('f'[ ePfs'] %}?g sak

can be |inear oompoandbhedf formulaublkr stood to nmean in particular the

methyl, etfyl. 15 P ODihen! SARI OBY | acBBplthg %! Btk NPRentdDy !

nonyl , dodecyl hexadecy octa ec |ca
Mbnohydr oxyal k?rel provddes: dod the rﬁé?i?ﬁ“a?f a sadrcaltplsf PregeyaRdyi &y 2 or

3 carbon atonmsgahg of I%.%rtb.ﬂé&ﬂ netall- Bi‘drﬁwﬂ.ﬁ'}é earZhhymé€xy proapy|
or 20 3- hydroxxgﬁopy ra i cal droxyal kyl is

under st ood to2 §ﬁaté"e Y PhdFiaf BFe‘Pgr%l‘?r% %" 6 carbon atons
and from 2 to 5 hydeesy8iggoups theuplresemhan&;e&tdbhydﬂ@mpr alkydr opyl ,

pent aeryt 0 1 of or aufagreod o” el TRV C R racs B0 Vb ELLERLY Tbq 0

mean a r admeahy&awetgi}f]r.o migsopwoBytar WYét'on%el%ﬁTdDuﬁxim an@p hexyl3
oxygen or sul phbygiakees, such as the nethoxynet hyl et her,

met hoxyet hoxynet hyl ether or nethylthionethyl 30 ether radi c

Aryl is understood to Rezfroa2p¥itdy Whisdh cg@n be 14%’6pﬂ§n3?r%%‘%rl or a
phenyl radi cal jeptindaldtbcililo meaﬁtiﬁui)aﬁtbljuahﬂ enst mmual agey lat om

one hydro , opne nitro functional ne .l ower .al k 3 35
radi cal , éﬁ% aPFﬁBYS'adilrﬁﬂp% nalF‘F’flpr ﬁggﬂgg by \ﬁ%ylgeé% t ylon%ﬁ ti onal
group or opti onahit,sdostkiclit, etiepdecyloandooctadetvieradi¢gls(s), one

?l koxy radical or one y,, Ro¥eihanKkyadi Gl - Gh¥brkBoBael &AD! yepderst ood
(0]

radical preferably having 2 or 3 carbon atoms, in
particular a 2-hydroxyethyl, 2-hydroxypropyl or
20 3-hydroxypropyl radical.
Polyhydroxyalkyl is understood to mean a
radical preferably having 3 to 6 carbon atoms and from
2 to 5 hydroxyl groups, such as the 2,3-dihydroxy-
propyl, 2,3,4-trihydroxybutyl or 2,3,4,5-tetrahydroxy-
25 pentyl radicals or the pentaerythritol residue.
Polyether radical is understood to mean a
radical having from 1 to 6 carbon atoms and from 1 to
3 oxygen or sulphur atoms, such as the methoxymethyl
ether, methoxyethoxymethyl ether or methylthiomethyl
30 ether radicals. |
Aryl .is understood to mean a pyridyl radical, a
thiophenyl radical or a phenyl radical optionally sub-
stituted by at least one halogen atom, one hydroxyl.
one nitro functional group, one lower alkyl, one CF;
35 radical, one amino radical optionally protected by an
acetyl functional group or optionally substituted by
one or two lower alkyl(s), one alkoxy radidal or one
polyether radiéal. Aryl is preferably understood to

hiTiiiﬁliiiIfﬁfﬂlfﬂ




mean a phenyl radical optionally substituted by at | east one hal ogen

- dtom one hydroxyl one nitro functional group, one |ower al kyl, one
CF3 radical, one am no radi cal optlonally protected by an acetyl 5
functional group or optionally substitutedé by one or two | ower

al kyl (s), one al koxy radical or one | yet her radi.cal., the,latter being
as defined aboveean” a phenyl \\kafif g sﬁ%%%??%%¥¥ |§?§§¥¥ﬁ ?Qﬁlg

t he | atter iéagﬁefgﬁablnaaogbﬁrrhﬂamNr]onﬁI«t@dr@ﬂ?bal osachnasrwn 10
particul ar the etho r opyl. ox pr I OXY,
hept yl oxy, &gﬂ%%dgrﬂ yI§§e ¥°We¥a81k§? She cr, raﬁﬁ!zl is
preferably undeamimd tradicedn tdmzlonalﬁlenzyprgteghgﬂetm r | ngcetyl
optionally subshluLedaby o 422 8pedRRalalodaibal oiie ane vy dosdy oror

one nitro func I ona IS understoqd t@lnean a

radi cal pret@@abpyeﬁa@lhygisio QnEaPEBﬁxXtSRQXSﬁa eXhPBet BeGYStRehe or

nore et hylenic Haaﬁéaiattﬁesmﬁyéﬁ BEiNE &s 2Qef oed iandwe ]y the all yI
radi cal .

ue. i nder st.ood_t o a_residye
deriving in partlcular Gﬂlﬁﬁﬁc S%d§I58Fo§§ iﬁﬁnﬁgﬁggy ragicg ucuronlc
aci d. lat@&trniisapirdfeeabiiveal §; tGderdkosy redisad.i sugh as in

ticul f id d
pept do. redRiucorE ERALRE ! odip (BSEROAY! "t Brdbyl oyt ot e o

tripeptide resids¥, h¢)@sln>xYng MWJI%YOoanﬁEY@eﬁYof 284 no Y
Het erocycle is pgagggggly understood to nean a 30 plperldlno radlcal a

nmor phol i no radi cal, rroI|d|no radi zi.no radic
optional ly substltuted ra 5¥1tHES4P58§FFP§iyb %&é%%]m err aIkyI

Or a nono- Or benRPlYhyslr phpakklyl ndie'fallnembiahmally substitute@hdw
Rlerr] and err] r sent a h I n I e pLef bl
fluorine, or Bfre ]0%) Sgtro?ﬁ’ﬁe N o%%% aé&? 8ht k‘&%oééﬁg 6;{?0%51% r%/)lrét-i}ﬁ‘arred

enbodi nment , Iﬁanctiona&pgundp -according to the invention correspond to
t he fol |l ow ng generﬁhkgﬂ§qmz§s understood to mean a radical

preferably having 2 to 5 carbon atoms and exhibiting
one or more ethylenic unsaturations, such as more

20 particularly the allyl radical.
Sugar residue is understood to mean a residue

deriving in particular from glucose, galactose, mannose
or glucuronic acid.
Amino acid residue is understood to mean in
25 particular a residue deriving from lysine, glycine or
aspartic acid and peptide residue is understood to mean
more particularly a dipeptide or tripeptide residue
resulting from the combination of amino acids.
Heterocycle is preferably understood to mean a
30 piperidino radical, a morpholino radical, a pyrrolidino
radical or a piperazino radical optionally substituted
at the 4-position by a lower C;-Cs alkyl or a mono- or
polyhydroxyalkyl, as defined above.
When R, and Rg represent a halogen, the latter
35 is preferably a fluorine, chlorine or bromine atom.
According to a preferred embodiment, the
compounds according to the invention correspond to the

following general formula:
—  Pollc
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-7- ;lerr] I n which: Ar represents a radical of
follow ng formula (a) or. (b): 5 Rl err] represents
- CORY, Rlerr] and Rlerr] being a§__defi ned above for the formula

(L),

| eft or vice versa, has the fornul &

represent H,

X represents a divalent radical which, from10 right to

e Rlerr] and R err]
lL~which are identical or different,

Rl err] and

represent Hor -CH3, 15 an oxygen_or sul phur atomor a
met hyl ene, ethylidene or isopr di val enfXI)  radical, and
nis 1 or 2. Mention may ®n particul ar be nade, anong the 20
conpounds corresponding to the above formgulae (I) and (I'l) according to
the present invention, of the follow “NrRE - Met hyl
2- hydr oxy-4-[ 3- (4, 4- di et hyl chr oman- 8- yl ) prop- 1-ynyl ] benzoate, 25
- 2-Hydroxy-4-[ g-n( YAl net hyl chr oman- 8-yl ) -
Ar represents a radical of following formula
(a) or (b):
.Rs
R,
(a) (b)
5
R; represents -COR7y,
Rs and R; being as defined above for the formula
(., |
X represents a divalent radical which, from
10 right to left or vice versa, has the formula:
// .
Ry Ry B
Ri; and R;> represent H,
Ri3 and Ry4, which are identical or different,
represent H or -CH,,

15 Y represents an oxygen or sulphur atom or a
methylene, ethylidene or isopropylidene divalent
radical, and

n is 1 or 2.

. Mention may in particular be made, among the

20 compounds corresponding to the above formulae (I) and
(IT) according to the present invention, of the follow-
ing:

- Methyl 2-hydroxy-4-([3-(4,4-dimethylchroman-8-
vl)prop-1l-ynyl]lbenzoate,

25 - 2-Hydroxy-4-[3-(4,4~-dimethylchroman-8-yl)-

prop-l-ynyllbenzoic acid,
- Methyl 2-hydroxy-4-{3-hydroxy-3-(4,4~-di-
methylchroman-8-yl)prop-1-ynyllbenzoate,
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prop- 1-ynyJ ] benzoi ¢ acid, - Met hyl

2- hydroxy 4- [ 3- hydr oxy- 3- (4, 4-di -

met hyl chr oman- 8-yl ) prop- 1- ynyl ] benzoat e,

3ﬁ' oyl) -" 2-Hydr oxy- 4- [ 3- hydr oxy- 8- 74, 4- di met hy -

chroman- 8-yl ) prop- 1-ynyl ] Lc acjd e veq -

2- hydroxy-4-[ 3-(4, 4-di met%?%flﬁ oxfi [3 drox% yls rdc\)/gi-l?%gytr?ﬁ]] benzoate, 5
- ZaHydroxy-4-[éhtdm???PT&i}waﬁgig#nxﬁ&bﬁﬂ¢01c agag.prop- 1-ynyl ] benzoi c

aci - Ethy {f. B3 8y B, 4 & e @iy h i~
phenyl -5, 6, 7, 8- tetrahydrona% p?’cg% |l:jjnyﬁ * ber?}z%ﬁate 10
_ 4 3- Hydr oxy- @(@@888\4 Wﬂﬂ

5,6, 7, 8-t et ahydr onapht h- ﬂ_ af5 4-ymyk4kﬁﬂaimétﬁymﬂhlochroman—s— -

4-1 3- (5 5,8, 8 Tetraneth¥ fﬂ% g

tetrahydronaphtﬁ NPYPR 1 OYRY. z%?% acid, - Et hyl
4-[3-(4, 4- d|npthylthlochrnﬁnyl54y[3-ﬁydﬁ6xhyﬁ¥O&y@r&msapqngaq¢nhmim31;
ool U4 DB L OBy O o Ml dnape AVELPLBA A benzo
ynyl ] benzoi ¢ achenzéate, - Ethyl 4-[3-(3,5-di-tert-butyl -2-(nethoxy-
ZEEQO?%)Eh% Ryl ) - 3- hydr oxypr ¢p-=1i k%bﬁﬂ(98$es 8-tetramethyl-3-phenyl-

-tert- buth-Z nethox
phenyl ) - 3- hydr oRypr dp It9H§PT%@ﬁ?B?EhEB é'yl)pr°p 1-ynyllhenzeic acid,
4-13-(3,5-di-tert- butyl =24hy8r¢3ys, 858-Tetramethyl-3-phenyl-5,6,7, 8-

phfgyzé g SY?[gé ﬁ'%ién%g%?ﬁxéoai?progeny¥?%lbbeazyn I%%enzoate

- Ethyl 4- (3 (3, 5- d| -t ert Ebhy¥l 42{Bret(&oﬁydlmethylthlochroman— -yl)-3-

phenyl ) - 3- yhl
4-[3-(3, 5- ter¥8%8?¥% éB : ?ﬁg Eﬁzoi@e, droxy 1-ynyl ] benzoic
iCId,l]b _ - 4- 8- 63[§ 3 F @eP#mﬁ FyitﬁlﬂEPﬁﬁﬂ?ﬁﬁg f } ot Op-
yn enzoi c
413 (5 tert. butyI 4x¥ﬁ§?ﬁol Amyl1bBhhe acid,

bi phenyl - 3-yl ) - 3- hydroxyp#oggn? grﬁﬁgﬁggg}ghlochroman S-yl)prop-1-
4-[ 3- (5-t ert - Buylyi4 berebliexgogtihoxy) -

20 - Ethyl 4-[3-(3,5-di-tert-butyl-2-(methoxy-
methoxy)phenyl) -3-hydroxyprop-1l-ynyl]benzoate,
- 4-[3-(3,5-Di-tert-butyl-2- (methoxymethoxy) -
phenyl) -3-hydroxyprop-1-ynyllbenzoic acid,
- Ethyl 4—[3—(3,5—di—tert—butyl—z-hydroxy—
25 phenyl)-3—hydroxyprop-l—ynyl]benzoate,
- Ethyl 4-[3-(3,5-di-tert-butyl-2-hydroxy-
phenyl)prop-l-ynyl]benzoate, '
- Ethyl 4-[3-(3,5-di-tert-butyl-2-methoxy-
phenyl)-3-hydroxyprop-1—ynyl]benzoate[
30 - 4-[3-(3,5-Di-tert-butyl-2-methoxyphenyl)-3-
hydroxyprop-1l-ynyllbenzoic acid, :
- 4-[3-(3,5-Di-tert-butyl-2-methoxyphenyl)prop-
1-ynyllbenzoic acid,
- Ethyl 4-[3-(5-tert-butyl-4-(methoxymethoxy) -
35 b1phenyl 3—y1) -3-hydroxyprop-1l-ynyllbenzoate,
- 4-[3-(5-tert-Butyl-4- (methoxymethoxy) -
biphenyl-3-yl)-3-hydroxyprop-1-ynyllbenzoic acid,
—_—
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bi phenyl - 3-yl') - 3- hydr oxyprop- 1-ynyl | benzoi ¢ acid, -

Et hyl 4-[3-(5-tert-butyl-4-net hoxybi phenyl -

yl ) - 3- hydr oxypr op- 1-ynyl ] benzoat e, _ _ -

4-[3-(5-tert-Butyl -4-net hoxybi phenyl -3-yl ) - 3-

hydr oxypr op- 1-ynyl ] benzaqi d _ Al -

4 [3-(3 5-di -tert-but I-2ﬁn§€% 4- [§ (5-tert-bityd Winethoxybiphenyl-3
phenyl ) - 3- net hoX$prap dyﬁ§YP5@azbgy@yllbenzoate, -

4-[3-(3,5-Di-tert- butyl 24ﬂ?Bh@5¥@éﬁﬂ¥E&t§& 4-me FRSBMH éﬁyﬂ;3u§1ﬂi§m20|c
aci d, X 4 ;n £ b dlnEthgléhlochronan 8-yl)- 10
prop 1- ynyl]bengggfgxypr P- yllbengole

3-(4, 4- dﬁhethylthlochrlnhy184y[3 (3, 5-¢1 eperit Yoyt I+ 2-ate tiadoey-

3-(4,4-D ) pr | ] benzal dehyde, 15
3-(4, 4- Emgg%gx#gﬂloc ronman= ry# £ g%y%lbenzoéﬁ%h] henol , -
[3-(5-tert-butyk-4- m9dﬂéx§bpphbayt-bmtyl 2-methoxypheny1) -3-

4-
hydr oxypr gReho¥ppkbi eﬂz f]ben201c ac1
5-tert-Butyl -4- nethox ynyl ] benzoi c_ aci d,

bro
-[3- (4, 4- Exnethylthlocﬂﬁ ¥$7b¢oﬁ-élmethY§$R4 -8y H -

- 4- £5|?J7 8p{epﬁar¥gymaﬁeﬁz8a8etetganethyI

1- napht hyl ) prop- 1-yny e i cig, . - .
2-Fydroxy-4-[3-(5,6,7,8ftg%ﬁ%ﬁy%?tggféi%Tg}methyltthChroman-s—yl)_
tetranethyl-I-nppbphykypymbnicynyhﬁbenzoic acid, - Met hyl
2- hydr oxy-4-[ 3- hydroxy 3- 4
di et hyl chr onan- 8- X L?ro - é

2- Hydr oxy- 4 [3 Wyl denzalide Y@Pnethyl 30 chroman- 8- yI)prop 1- ynyl]ben20|c

[

[
yl

- 3-

th=m
3-&-& vj-h-h !
w C

- (
3-
3-
h

-Dimethylthiochroman-8-y1)prop-1-
n ﬁ %e oth y yl)prop

aci d, - dea0¥3 44( 3- bﬂmétﬂyneﬁhaéﬁfbﬁaﬂwsuquéiop 1-
yI)prop 1- ynyl]ben
4-[3-(4, 4-Di netH?VﬁEPﬁ@ﬁP fan- 8-yl ) pr op- 1- ynyl ] benzani de, 35

- N-Ethyl -4-[3-(4, 4-di mret BExhiyhi 4elhB efBnt8xrt-butyl }drlopddexylyl pivemyhal de,
N (o 0Pl a4 TR DY LB e,
- 4-[3-(5-tert-Butyl-4-methoxybiphenyl-3-
20 yl)prop-l-ynyllbenzoic acid,
- 4-[{3-(4,4-Dimethylthiochroman-8-vl)prop-1-
ynyllbenzoic acid,
- 4-{3-(5,6,7,8-Tetrahydro-5,5,8,8-tetramethyl-
l-naphthyl)prop-l1-ynyllbenzoic acid,
25 - 2-Hydroxy-4-{3-(5,6,7,8-tetrahydro-5,5, 8,8~
tetramethyl-l1l-naphthyl)prop-l-ynyllbenzoic acid,
- Methyl 2-hydroxy-4-[3-hydroxy-3-(4,4-
dimethylchroman-8-yl)prop-1l-ynyl]lbenzoate,
- 2-Hydroxy-4- [3-hydroxy-3-(4,4-dimethyl-
30 chroman-8-yl)prop-l-ynyllbenzoic acid,
- 2-Hydroxy-4-[3-(4,4-dimethylthiochroman-8-
vl)prop-l-ynyllbenzoic acid,
- 4-[3-(4,4-Dimethylthiochroman-8-yl)prop-1-
ynyllbenzamide,
35 - N-Ethyl-4-{3-(4,4- dlmethylthlochroman-B-
yl)prop-1l-ynyl]lbenzamide,
- N-(4-Hydroxyphenyl)-4-[3-(4,4-dimethylthio-
chroman—8—y1)prop—l-ynyl]benzamide,
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- 10 5 . - 4-[3-(4, 4- D|rrethylth| ochroman- 8-yl ) prop-1-
ynyl]ben20|c aci d nor phol i de, :
4-13-(4, 4- D net hyl t hi ochr oman- 8-yl ) prop- 2- ynyl ] benzoic acid, 5

- 4-[3-(5,5,8,8-Tetranethyl -5, 6, 7, 8-t et rakfdro-

napht h- 1- yI)prop 2-ynyl ] benzoi ¢ Cld

4-[ 3- (4, D nethyl 6- phiedy i ﬁh t§y1thlo§pf8pga YN PFB®A26i ¢ aci d,

- 4-[3- ( , ymmbéhﬂﬁﬁanddmﬂomnmﬁﬁﬂyhkprop 10 1- ynyI]ben20|c aci d,

- 4-[3(4,4 D|rrethyl r){e t ? !% bgnzoi c

aci d, - 4- [3 (g %eﬁ;?/\n%gly F;# o?fr&\éoé e

yl ) prop- 1- ynyl hmeriddenzadiad, acm@

A-13-(3, 5 Bg8- Tettamet ylg 390, 6.8 et ld %‘&\e‘ifaﬁtethyl 5,6,7,8-tetrahydro-
napht h- 1-yl ?pr op- 2-ynyl ] benZoi ¢ 'aci

4-[3-(5, 5, 8, 8- RaHHstiML @qqp-t?mmiollbenzow acid,

5,6, 7.8 tetrahydr onaphth -1 ) r 0p-Dimetybeppietyathdochronan-g- -

4- (3-[ 3- (4- Met haxyphenyl ) - SHﬁ -tetra-, 20

met hyl -5, 6,7, 84 Ff‘é’rﬂ/&r” REnzai Fddi1- ynyl ) - benzoi ¢ aci d,

- 2- Hydroxy- 4- [3-(5, 5, & & [+ @net4Dimethiyi-6-phenylchroman-8-yl) prop-
tolyl)-5, 6 yl ) prop-1-ynyl]- benzoic acid, and 25
- 3- FNdroxya4 HB%%§%g¥gégﬂﬁﬂ?rane ‘hyl - 3- phenyl - )

5,6,7, 8- tetrahydr onapht-h-41-[3ﬂ-)(rﬁr do-Dime by ienyddihdochroman-8-  Anot her
subj ect - matter yof t]Bé}%ﬂd Qrig, is the processes for t he
preparation of the conpoun S ornul.a (I) abqve accor to the

reaction scheme 30 .gi vén $ml3raid e4 A?J.methyl g-dptolyl) thioc rotan=8-
vl)prop-l-ynyllbenzoic acid,

15 - 4-{3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-
naphth-1-yl)prop-2-ynyllbenzoic acid,

- 4-[3-(5,5,8,8-Tetramethyl-3-(p-tolyl) -
5,6,7,8-tetrahydronaphth-1-yl)prop-1-ynyllbenzoic acid,

- 4-(3-[3-(4-Methoxyphenyl)-5,5,8,8~-tetra-

20 methyl-5,6,7,8-tetrahydronaphth-1-yllprop-1-ynyl)-
benzoic acid,

- 2-Hydroxy-4-[3-(5,5,8,8-tetramethyl-3-(p-
tolyl)-5,6,7,8-tetrahydronaphth-1-yl)prop-1-ynyl]-
benzoic acid, and

25 - 3-Hydroxy-4-{3-(5.5,8,8-tetramethyl-3-phenyl-
5,6,7,8-tetrahydronaphth-1-yl)prop-i-ynyllbenzoic acid.

Another subject-matter of the present invention
is the processes for the preparation of the compounds
of formula (I) above according to the reaction scheme

30 given.in Table A.

_
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- 12 % “ The conpounds of fornula (I) can be prepared from a
hal ogenated derivative (1), preferably a brom nated or i odinated
derivative, by conversion into t he magnesi um derivative, then reaction
with nmethoxy- 5 allene in the presence-oil CaBr and production of the

- propargyl derivative (2). The latter is subse entl coupl ed W|th a
hal ogenat ed derivative T8 ¢emPndsyof Loy yedzalﬂ Bro®TRRAN R
derivative, in Fhemdresengalogenated paiéﬁd}aﬁm@t aty)SI prefeadlpl e a

bi s(triphenyl- 10 phosphi pal Ladiun( L) chlotide, a_sol vent, ch as
Criethylam e, Brominated HA Ploafatl abrFiofive’ py" convirtity, S0
prepared by a se.hleertmgmésxmcdenmvatmvp;l s:h@theactlomemlthonneﬁhdxyhl um
trimethyl silyl agetyll i a dehyd epleot i on
W th tetrab%, (‘ﬁl)éh rW Eﬂe uor ? Qf EE%Q rogug?i‘éa?ﬁgg%l?o%ggﬁ?
al cohol (6). Bypa:mppmgug} oderh'eatawer(%thmehal%- lS sylesge ive

(3), preferably ugied naed ar vy é}?e:ted déﬁﬂvaeiwat(a\;e ¢fbfé&b1y
presence of a pall adl um cata

I .
bi s(tri phenyl ph@&phiqfty o‘?’lﬁn%’F‘P‘)‘l’&ﬁF%ﬁil é@n?"’atlf’ﬁ' 10| 5hen (PTEIRACS s
triethylam ne, tife aydﬁ@xyadiﬁd catamqmmuncfoaccexdmpget domecripm:uybﬂ of

Functi onal 39 ouBReFERayaD e aCHRE Grac shastietos I A Rl 1\ f 8 e 1

a sol vent, suchtacsertéwdmun@r by hydr| de transfer from a si I ane, such
as triet hyI sil ane }WC% f BERRIYd Et | rba?h chiptd naggd
sol vent, such as nethyl g#e chl OPQ; resu ts‘%cn t]h & npound of farmul a
(ry. 30 PreParsshpbyndsd RAUSRFPOf G]eFCtéﬁ’ﬁs aFQBPrb‘élng the

prepared by a se:@a@tqexpf orfeaqtlltaaamcoa:p&m&tngltsmmylacetyasaeonwgtha an

b | chl d I 8 tyl det
formia (5)T5n edsmee memsind" (4) Pha acfrEiesoiog aitn CEoH¥dafeyt-a
chlorinated 35 a&m{atanim sﬂloiorasiejl cint orTHiEt hapeodddimac etlye enpropataovie

19,1 o0 Il Y il el s o harsglen

the invention (I action | rreta
sodi um bor ohydr itdesl derivative (3), preferably an 1od1nated or bromina-

ted derivative, in the presence of a palladium catalyst,

20 for example bis(triphenylphosphine)palladium(II) chloride,
in a solvent, such as triethylamine, the hydroxylated-
compound according to the invention of formula (I’) is
obtained. The latter, by reduction of the alcohol
functional group to carbide in the presence of

25 trimethylsilyl iodide in a solvent, such as hexane, or
by hydride transfer from a silane, such as triethyl-
‘silane, in the presence of BF3;-Et;0 in a chlorinated
solvent, such as methylene chloride, results in the
compound of formula (I).

30 ' The compounds of formula (I) can also be
prepared by a sequence of reactions comprising the
reaction of a benzoyl chloride of formula (8) with an
acetylenic derivative of formula (9) in the presence of
a Lewis acid (for example AlCl;) in a chlorinated

35  solvent, such as dichloromethane. The acetylenic ketone
(10) thus obtained is reduced to the hydroxylated
compound according to the invention (I’) by the action

of an alkali metal hydride, such as sodium borohydride,
I —
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-13- .in an al coholic solvent (for exanple nethanol). The reducti on
of the al cohol functional group of (I') to carbide is carried out as

above and results in the conpound of_ fgrnula (1). 5 The al l'ene
conpounds of formula (I1") can be prepared by heating the conpounds of

formula (I') in {hean am&eﬁsmie o Brdinse (ENrOex&hsie Ia%aha:fma soirnent

such as heptape or THF e starting materi al
synt hesi s of tI‘Peecg wctipns of e@%oﬁf)ﬁﬂhﬁi ag F¥PYP Can gfe )obtt3| ned
according to diddehbié rigactherisdhasms depeilhvg @nd reshktseam nghef the

Y radical . repy esent s a sul phur atom R13 and R14
representing i?—ﬁpo%%\h ﬁ go ‘?{ EP) to say 15
4, 4- di met hyl5t hi ochr onarffihe dexlileste vegmpouhéSI afi eformmla (B2) oltax nbe from

2- b oot i ophengl ol 68UB) RGAAD che doRbOHd BB! Bilng1RUEN G chite

presence of potass I um
t hen cycl i ZR¥esence ofepthape (NaRH, Efplh, DBP} eé’énées°1"8¥1t205‘mh

p-t ol uenesul phO@gChé}ﬁt&lQrofnrﬂﬂﬂe presence of al um ni um chl oride or of
pol yphosphoric acid, accord react %ﬁn sche

Cort] Vhen Wi e ectine Tacoxintn SobnibR BVAERRRASREE: HPes
representi 19 -pirEterted amhpoumi& oft hidrmuls (III0 cany be obta:.ned

4, 4-di et hyl ch t |

Shenol by eact REoyRifS5 o, Y REerplle, PdigH yfgﬁe‘“ﬁeny@?é%%osp LS

t he presence ofthkeanearing 0§htb¢|¥1eradx¢mh lithiation in the presence

of 30 butyllithium angheRf v tgd ﬁfgg@@g& etahyg‘ﬂgmgrrhﬁgm'arﬂ degg Lion
wi t h diiodonethane (K. MWIIians, 1966 Gi 740 4)

accordi ng to t hECPEEFERF+HEY ‘F@actl%?fisch%T%
15 4,4-dimethylthiochromanyl derivatives, the latter can

be obtained from 2-bromothiophenol by coupling with
4-bromo-2-methyl-2-butene in the presence of potassium
carbonate or sodium hydride in DMF and then
cyciization, either in the presence of

20 p-toluenesulphonic acid or in the presence of :aluminium
chloride or of polyphosphoric acid, according to the
following reaction scheme:

Q- —

When Y represents an oxygen atom, Rjis and Rjy

25 representing -CHj3 and n=2, that is to say

4, 4-dimethy1¢hromanyl derivatiires, the latter can be

obtained from phenol by reaction with 3-methyl-3-buten-

1-yl diphenyl phosphate in the presence of stannic

chloride, then lithiation in the presence of

30 butyllithium and of tetramethylethylenediamine and

reaction with diiodomethahe_ (K. Mcwilliams, J. Org.

Chem., 1966, 61, 7408-14), according to the following
r_eaction scheme: ' '

“his Sheet Has Been Replaced 1




-3 - y [err] When Y represents an

i sopropylidene radical, R err] and R14 representing -CH3 and n=2,

that is to say t et rahydr ot et r anet h_yllgap_ht hyl derivatives, the latter
5.can be obtained from 3-bronmophenol by reaction with

2, 5-dichl oro-2, 5-di met hyl hexane in the presegce, of al um ni

then hydrogenol yS| | the ence of pa m on- char cog e’ O

formc acid or pgep and formagio tri-f-l—a-t—e dgri v P,

and 10 then hydro Iatlo (H. KOtSUkI, S pesi s 1996, Mo 0-2),
|

~according to the ¥% i ng reatlon schene: [grr] ’ i
- When Y represents a nethyl ene =h13 and 15 R14 representing

-CH err] and n=2, that s tefrah hyl n h%guyl
_derivatives, the latter"RSh ¥ re%e% 5 Ry *?%?1‘%/ 38]?’(%%%1 |§%‘?€c R
coupling with thand Rl ncepeesemting OICHL- bando-d=2pt Harenti-s3- ¢we sag t he
presence of Pdd dp
Danhei ser, J. t&%@ﬁ&&%@gﬁ%@mﬁ%f J'Q’at?t(r%'vesd cl%'li'l(ze at i %?1: | %Rt he
presence of é Lewns be abtainedr marrél-@ramvhﬁmﬂn cthorﬂQ%:tltqmnWlth
dernet hyl - at$ og_ &iéﬂl@ﬁ!&% SO Rd i idxdle tEAf| dhe anghrdydi®s of

formyl ation as described above’
aluminium chloride, then hydrogenolysis in the presence

of palladium-on-charcoal and of formic acid or of
hydrogen and formation of the triflate derivative, and
10 then hydroformylation (H. Kotsuki, Synthesis, 1996,

470-2), according to the following reaction scheme:

Br Br -
- Cl
+ — —_—
cl
OH on OH

T£,0, DMAP CO, Ph(CH,),SiH
——h—-————’ ;
Pyridine Pd(OAc),, dppf
Et,N, DMF
oTf CH=0

When Y represents a methylene radical, R;3 and

15 R;4 representing -CH; and n=2, that is to say
tetrahydrodimethylnaphthyl derivatives, the latter can
be obtained from 2-bromoanisole by coupling with the
zinc derivative of 1-bromo-4-methylpent-3-ene in the
presence of a palladium catalyst, for example

20 PdCl,/ (dppf) (R.L. Danheiser, J. Org. Chem., 1995, 60,
8341-—83'50), then cyclization in the presence of a Lewis
acid, for example aluminium chloride, then ‘demethyl-
ation with BBrj3, formation of the triflate and hydro-
formylation as described above.

25 This sequence of reactions can be represented
by the following reaction scheme:

['hls Sheet Has Been R laced
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. 25 . . Thi s sequence of reactions can be represented by the l
follow ng reaction schene: - 15 - [err] '

When R err] represents -COOH, the conpou gs are 5 prepared while protecting
. Rerr] with a protective group of aIIyI or tert-butyl type.
Conversion to the free form can be carrleo_ the case of
an al kyl protectiys nmeans of hydr oxi de um
hydr oxi de in an solaenty,, sug hemrotT>or
- in the case otective groupn_p means of yst,
such as certai tal conpl exes, {in the presence of _a
secondary ani ne, % as zeBrphol i ne; 15 CH, . ipn the case 0! a
protective group of tert- butyl type, by means of trinethylsilyl
i odi de. Wen Rlerr] is -OH the conpounds can be obtai ned
fromthe correspondi ng acNd Ay reductio

al um ni um hydri de. Waen R|

can be 20 obt ai ned, 5i_.0n, 0

acid chloride, for exanpl ‘ i onyl

W th anmoni a or an appropriate pm ne.
OH

When R; represents -COOH, the compounds are
5 prepared while protecting R; with a protective group of
alkyl, allyl or tert-butyl type.

Conversion to the free form can be carried out:

- in the case of an alkyl protectivé group, by
means of sodium hydroxide or 1lithium hydroxide in an

10 alcoholic solvent, such as methanol, or in THF;

- in the case of an allyl protective group, by
means of a catalyst, such as certain transition metal
complexes, in the presence of a secondary amine, such
as morpholine; |

15 - in the case of a protective group of tert-
butyl type, by means of trimethylsilyl iodide.

When R; is -OH, the compounds can be obtained
from the corresponding acid by reduction in the

presence of lithium aluminium hydride.
r'

When R; is 'COK the compounds can be
20 _ e’

obtained by _conversion of the corresponding acid to the
acid chloride, for example with thionyl chloride, and
then reaction with ammonia or an appropriate amine.

Another subject-matter of the present invention

25 is, as medicament, the compounds of formula (I) as
defined above.

These compounds exhibit activity in the test
for differentiation of mouse embryonic teratocarcinoma
cells (F9) (Cancer Research, 43, p. 5268, 1983) and/or

30 in the test for inhibition of ornithine decarboxylase

.This Sheet Has Been Reﬂlaced




Anot her subject-matter of the present i nvention 25 I's, as medicanent,

the conpounds of formula (I) as defi ned above. These
conmpounds exhibit activity in the test for differentiation of nouse-
enbryoni c teratocarci nona cells (F9Y ¥xancer Research, 43, p. 5268,

1983) and/or 3Q.,in t.he.t h ti.on qf | age

- 16 - afté"rt% nd]lﬁ4|cg‘:rs11°vé3ﬂ %%Aﬁ‘lp% %gcg&f&ance?méggear c%{"ta’gy 38
793-801, 1978) p.THOSe-80dst SLEMBIv t Aheget ibastisesspw Che Wéitcld‘ﬁ'ﬁdtﬁﬁjsofn t he
fields of cell AJ ngmrﬁi d Oh Ak fielUO!bf eé@ilo&fﬁéia@&ﬁiél@ian aBd

In the test for dif entlation of the cells (F9), it is possible to
eval uate an agdmoifenatiiany respeqtivelyh ant agoni st activity, at the
retinoi c acgd receptpr ghe Thiesd Sfb.ecaiﬁefea:ﬁamraa:g@m sbfi chenacelis

when it is alone in this.,test b t II | et h th
ef f ect produceo‘ﬁﬂ) antG I;&ﬁl %Osslitbln’e:[?‘:’\gﬁﬁ EJHaFﬁeaﬁlorag%gfersé-yy%%gl §(S ©

se(r:]r gt ion of theike &l aamtaegeisact acationityThesat cbhpounesulhecef ccedal o)
exhibit activit est whic onsj [ d idg

RAR. ant agoni st AR THrHcds | pogEbier bl CRRbab¥nLee ddpaceive
95- 07302, fil edvhsn 19iunks 198kone By tﬂ@l%ppt—?%’éntb%npaﬁytl#}#x t 8%t

conpri ses ?.be comﬁﬁdézw ngnaiBges: thie é’fﬁéi'?f@&ﬁcé&nw & éﬁoRﬁBt
agoni st nolecule 1I's a(g i ed topi caIIy to part

(ii) a nol ecul ELERMIE F ERAI BPEPAGLOEY Qﬁ‘dRRﬁ atHTeag%?ﬁ’%?kt’a%rfl?/?t Fs
adni ni stered sysiafiadden activatopi.caliiesd ocbhposnds nrerdfare t alsbe

sane part of e. skin of.the, mam f

(i), and (iii) %’ﬂ"éﬂ?]e%p%%%’evﬁ tﬁ ar es"ijq'hle SKi %ﬁéﬁgt%hl& %’ gtéé'g of the
mamal |s eval uai@d RARrasICageeiss m@b@@mb@s t @sa deprriabedppin cErevght o
the ear %@ﬁ? giléQtBéﬁ ﬁ%onb?st-o'?@bégmﬁle\&“&:b wrwﬁ@omdwo

an i ncrease in t ess of this ear, can inhi.bited b g
system c or topfPXaltRRIniAREkeAnton GAMPany o TRAR. ar\"teé&onicé’fnpﬁﬂrﬁééul &hegg

The conpounds af&p:t&lbﬂggt athbesi: nveﬂt | N AIfFicieAr &meuhar lof veh | Rag-t ed

to the following f
oo ggorlzlfslt mo&eculet J'?s appI.:L:Led topically to part of the

skin of a mammal, (ii) a molecule capable of exhibiting

20 an RAR-antagonist activity is administered systemlcally
or topically to the same mammal or to the same part of
the skin of the mammal, before, during or after stage
(i), and (iii) the response on the part of the skin
thus treated of the mammal is evaluated. Thus, the

25 response to a topical application to the ear of a
mammal of an RAR-agonist molecule, which corresponds to
an increase in the thickness of this ear, can be
inhibited by the systemic or topical administration of
an RAR-antagonist molecule.

30 . The compounds according to the invention are
particularly well suited to the following fields of
treatment: _

1) for treating dermatological conditions
linked to a disorder of keratinization involving

35 differentiation and proliferation, in particular for
treating acne vulgaris, comedonic or polymorphic acne,
acne rosacea, nodulocystic acne, acne conglobata,

_—
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1) fer treating dernatological conditions | i nked to a disorder of
keratinization involving 35 differentiation and proliferation, in

particular for treating acne vul garis,e comedoni ¢ or pol ynorphic acne,
acne rosacea, nodul ocystic acne, acne congl obat a,

- 17 - senigle jaen g @yl a%ﬁf%@é’éﬂd@ﬁﬂeécﬁé@hsaéhsalsarsoldmg drug or
occupational acne, 2) for treating other types of disorders of
ker at i n| zation, oic,q:upg,ttyomla,acp@ht hyoses, ichthyosiform 5 conditions,

Darier's disease, pal nophanifet keredoiley mother typesplaki digpuders of

| eucopl aki form nd| t.i ons Nels cut.an {’gmgﬁgl r
3) for treati dE rat’st %’g’gl cal culca%{]- sel'(sgngi% ffom
di sorder of Reraidndlz:aiqnm vl)atrh.e;m‘ sl (i seddeaneabrgplanian ]F%Hﬁ%ﬁ%?ng c

conponent and, 1er{'1co§la98.rt 'maieu@gﬁléﬁif@n?f cBa@itashs, oMetli€aneous
cut aneous, ungual even psoriatic rheumatism or

alternati veI y C P HRISIPS adt d{ﬂrals)u C%@neczema or respiratory atopy
or alternatively gi ng|3\/)al foli-ypetfreaﬂélngroahner t eregedtedsalcancehso be

used in certaln d|t| t d f
keratini zati on, ditions ilnq’g% ¥dr t éﬁf’f"ﬁ Tald é‘eerrrrgﬁlr}lg'rzagé% esﬂrra‘ﬁ{ & ©
proliferatipos, uwfldrnetatidrey and/beni jmmanoablexmbmt mxpmmmenﬁer ihey
are or are not %caryt'llca\.llaq.r' gé?](.)r §3£‘Hs of fb} X orar% hé:!' atuPahksuand

epi der nodyspl asi/a VEerr‘uci flor E orrat oses and the
proliferations whiagsalanoke um]ed ppdulaveiyi Beeria 1Cr .S}y OF

particular in thg @jf SPhpal ceidedil 2copy) CKé&:Iiie|é5 epe&:hehaprraor
5) for treating ot der mat oI o&écal di s: bul | ous

der mat oses and r%"cﬂ’:'r as®s, alternatlvee{%) ?b’l’gf‘Y%gt i H&P%rta. n
opht hal nol ogscaltleb;shy;BO thy debmpoundpartanul alscorbeopated edp certain

chronol ogl o, or R ocSH ol BRE dnich, ATTHOE] RBM MILURR: J0r
any pat hol ogy kemsmlmubmth chronol ogi ¢ or actinic ageing,

4) for treating all dermal or epidermal
proliferations, whether they are benign or malignant

20 and whether they are or are not of viral origin, such
as common warts, flat warts and epidermodysplasid
verruciformis, florid or oral papillomatoses and the
proliferations which can be induced by ultraviolet
radiation, in particular in the case of basal cell and

25 prickle cell epithelioma,

5) for treating other dermatological dis-
orders, such as bullous dermatoses and collagen
diseases, -

6) for treating certain ophthalmological dis-

30 orders, in particular corneopathies,

7) for repalrlng or combating skin ageing,
whether photoinduced or chronologic, or for reducing
actinic keratoses and pigmentations or any pathology
associated with chronologic or actinic ageing,

35 8) for preventing or treating the stigmata of
epidermal and/or dermal atrophy induced by 1local or
systemic corticosteroids, or any other form of
cutaneous atrophy,- o
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35 - . 8) for preventing or treating the stignmata of epi der nmal
and/ or dermal atrophy induced by |ocal or systemi c corticosteroids,
or any other form of cutaneous atrpphy, '
-.18 - 9) for preventing or treating disorders of

cicatrization or for preyengypg ﬁf‘e’ff@fxtiﬁ@ai bt NOcreat Shd etdisd®ddkss of
10) for conbating disqrders of the sebaceous 5, function,_ suc

) . , h as_ . .
hyper sebor r hoea S3Caggi@adion mAe LOT seBEeYRRELng or for  xpepajying
treating or pregeHdtiith @aRker,ous or precancerous conditions,

12) for treating infla ory _conditions., such as _arthrjti

13) for treating any cmi t r‘%ﬁ 0?91{}]??%+n%r i%sr?r]aoersat o?hep%%t a%ee%%%e Vel

or the generdl I|fewmeltion, such as 1bypkvsepeorevbaeangedr acneat Prig simplei a,
15) for treati n%eq)%rr@l[to@aogi cal or general con- 15 ditions with an

i mrunol ogi cal conponeént, and . 16) for treating condi tions
of t he cardi ovasddlafoxystERptingh a5 PYEYFRSEREr gsficerous or

In the therapeugrcéd‘d}@éi%dga@bingagqoglgqve; t he conpounds according to

the invention can advantagequsly 20  be epployed [n _conbi i.on With her
conpounds with an a 'vi%f’f oF- TR b gﬁf%’gfnalv'\?fﬁ G 'ttﬁfnﬁ'ors'l"ﬁ ir
derivativesi0w tas ethrdbasitser oi ds, with agents for conbating free
radicals, with a-hydrox I - [ b Loderd yat.iwes :
alternatively with ion- >cih n%ﬁ%oeagfi&%ie?? %%?Q%E%éangr Kﬁhfea:/lr orfyin
derivatives i s @iddiw enbaneouso Lewed, orothex gepleralt Aevgdri vatives of

vitamn D2 or b3 a_nfmnf!%%rb&%%ﬁrtiag%rd'vcméawﬁyvanaﬁiaai%- Agent s
for conbating free radicals Is understood,to nean

, for exanpl e,
a-tocopherol, superoxi de-di &Pt gﬂ@a&mgggewtqitﬂ%a&mo%rg%g? ncon-
met al - chel ai 5Ny G@dEIvrEs witly HrDXimunoldgidakelcompon@ator anklei r derivati ves

IS understood to e for exanple, lactic acgi L.C aci citgy
acid, glycolic acid, na??tr};e)l if??raci d, TSR ¢ acF%?gitggécher iogf aci d{:%)lr8
ascorbi c aci d orcatdiovaaiular ayistem,35udy assweateripsedierysiison- channel

bl ockers is understood In the therapeutic fields mentioned above, the

compounds according to the invention can advantageously
20 Dbe employed in combination with other compounds with an
activity of retinoid type, with vitamins D or their
derivatives, with corticosteroids, with agents for
combating free radicals, with o-hydroxy or o-keto acids
or their derivatives, or alternatively with ion-channel
25 Dblockers. Vitamins D or their derivatives is understood
to mean, for example, thé derivatives of wvitamin D; or
D; and in particular 1,25-dihydroxyvitamin D;. Agents
for combating free radicals is understood to mean, for
example, o-tocopherol, superoxide dismutase or SOD,
30 ubiquinol or certain inetal—chelating agents. O-Hydroxy
or o-keto acids or their derivatives is understood to
mean, for example, lactic acid, malic acid, citric
acid, glycolic acid, mandelic _acid; tartaric acid,
glyceric acid or ascorbic acid or their salts, amides
35 or esters. Finally, ion-channel blockers is understood
to mean, for example, minoxidil (2,4-diamino-6-

piperidinopyrimidine 3-oxide) and its derivatives.

—_—
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to nmean, ; for exanple, mnoxidil (2, 4-di am no-'6-
pi peridi nopyri m dine 3-oxide) and its derivatives.

- 19 - Anot her subject-matter of the present invention is
?P?rnacguiicag ﬁonposihions conprising at U8east one conmpound of formula
as define er ei nabove, one of S O or eone ri.cal i soner
or one of its salts. gnother suh?ﬁ??ﬁﬂﬁﬁﬂ?gd? cﬁ?e ﬁﬁS&%rﬁBH&n abe >
i nt ended eangcbné£Maé§ﬁtié§ntbb@pbbétabnsemmmpnmmmmgcand|1é@as one and

are characterized I n that npri-ge. mauru al
accept abl e vehl%‘?“épm%h °f s 98%%; 6:12 deaftlhn%% %r & bile of
adni ni stration sed emptecbahto:t egammaiirmnﬂe mmnmcpmforfe)mﬁllets Salts.one of

its optical gor geongl tﬁﬂf égl(”EB oéﬂfidﬁ@ t$re intended The
adm ni stration of the corrpo S accor 3__ the . inventio can be

carried out ecesreaially f°rpa¢1é$ﬂ'é¥fﬂl etcﬁh’%‘éﬁ"?‘iﬂtcﬂ@ | §PRglitigns
For enteral &g nigtd atdkﬁiacﬁéi@.ze@”ﬂﬁsﬂ:haﬁs theycafbrﬁrﬁ::wen.w ded &n the

formof tablets, hard gel ati a ees yr
suspensi ons, hax utica %f’)t%Pg‘ﬁuVﬁg ﬁuY’gf‘Sﬁ 18r cog‘lpi?1 PLE or
l'ipid vesi Qbfﬁhomnéanﬂéﬁh@desfora&nmnspt@tmmmledmﬂe 20t pessithbl e

control | ed.r.el ease. For nter ngﬁ i tra tjon h I t4h0NS
can be pro%odedoﬁl?l tcr?é“ 6%?‘?0%)% al‘l':oso |3n oréﬁs deﬁs?'%%se?tor |n§ utg:rgn or
for injection. geometrical rﬂm@mp@umea@%oﬂéﬁ %St he invention are
general |y adm ni stered @2 J38lii 3938 i 9P’ PHTBESIYoURAS Oa%df@/ﬂf@ to

100 ny/ kg by body weight, and this at_the rate, o 3 ak
For topical adn¥fi sth& i o’rf“’?’H'e’-?fharﬁﬁEeuhecalcarrl%%rmBBEt| 53‘3‘8( ‘on

]Ehe conmpounds aﬁ&.@éﬂtéﬁalpyt h€op1ca1]]yedili‘l oasubainlymre particularly intended
or t reati . 30 the sk anang%% O&Elnlstfa?lpz?&l a%§a%oﬂ@§kvi%§ons

provi ded i t he for creans,” mlK
powders, i npregant dck nmmlmdeéob.uum foym| of tablefisysharfogedasin

suspensions. The E¥sntan, al PEOYE dedshgpghglgﬁgm ofsARIeaMd ,C Of
|'i pid vesicles of 55 nanosp res ‘or mcrospheres or . o) yneri c pat, [1
and of hydrpgwasrehi cﬁr?fakéeﬁoss?lb‘%sb%%roq’#ecp‘? ofor I

active pf|nC|p|§esIE§§§ CePPOshhbSPEet 8t 6P aRlcrospheres which make
20 possible controlled release. For parenteral administra—_

tion, the compositions can be provided in the form of

solutions or suspensions for infusion or for injection.

The compounds according to the invention are
generally administered at a daily dose of approximately

25  0.01 mg/kg to 100 mg/kg by body weight, and this at the
rate of 1 to 3 intakes.

For topical administration, the pharmaceutical
compositions based on the compounds according to the
invention are more particularly intended for treating

30 the skin and the mucous membranes and can then be
provided in the form of ointments, creams, milks,
salves, powders, impregnated pads, solutions, gels,
sprays, lotions or suspensions. They can also be
provided in the form of_polymeric or lipid vesicles or

3% nanospheres or microspheres or of polymeric patches and
of hydrogels which make possible controlled release of
the active principle. These compositions for topical
administration can furthermore be prbvided either in

i




. admnistration can furthernore be provided either in

~ - 20 - anhydrous formor in aqueous form according to the

clinical indication. For ocul ar, adm ni stration, they are mainly
- eye washes. 5 These corrp05|t|o]ngs for topical or ocular use

, contain at | eastafiiis QP O¥BinOlor f M Guddis AZof! | NEdkoraidPO® Otnane
“of its optical or_ geonetrjical isoners or one of its salts,

concentration prdfigigaly igidicatignween 0.001% and 5% by wei ght WI t h
respect to the 10 totalpgei gi1&¥F LBRAIAPERLSLLIGRN. they are mainie eye
conpounds of fornula (1) according to the I nvention also find an
application in @ Teti cs field, in particular in body and hair

hygi ene, ands especi &Hesd ocombesﬁ.téehserﬁomf tobinali tdr a ccmladencyseéo 15
devel op acne, ' | 0SS

conbating the gr%oggy%pearg%:%\g%efh &"s%&%@a& {J‘ﬁu%afl) 2% %r%?e%?‘l ng
agai nst the del &kayeuer oneefdfecits gptlcghnpirgmeonmtrlqarl isgmers or

treat ment of  one PRYSI 9LQUi &Rl dy, diy SKi %or%ﬂmﬁﬁtﬁrﬂ%%‘f@&aﬂi%/ opef or
20 combating phot0| nduced or_ chronologic agei

cosmetics fiel dPytednBolldd a&vbrafnfy Wef-Sthé"Wi\/eﬁ?ﬁﬁﬂcEarW the
furthernoreibe adwm: a,mgmﬁi Yof theerminqwgiﬁmrp,onbl nat | on vm th ot her

conmpounds with an | Vit ting dt m.ns .or eir
25 derivatives, vvith ?t?%’(‘}g?lé?g %I %ﬁuelaagéﬂ] acF8F ing crborrblégf‘ng
free radicals, vinvera:igtdr@iﬁoorfanaetam aeppdication timi itheéer coametgss or
alternatl vely Wifelen Sbanpakeioy BOCKP! Sodd) | ahl® At ChycABRINIaRRET N0

as defined subj ect-nmatter

i nvention i sef’tIPfEF‘slah”dbsﬁ@f |‘%:11%O‘FPEJ%%‘FIB¢% ohi Prin swla%r%lct:%@%ﬁy to jn
that it comsi sefevéTb wtlcfah:l Yhaiéﬁepfé’é)i‘&nth arhi %bﬁba%tlng' engirone
conpound of forrula (I defineq above or one of its o t|

Geonatrical 35 M £oby combabing: S ¥esasy BEPRSTRBCS: Oe iR fhin

sai d cosnetic camposiHd ohatier,beipr oyideectingarddacinsar the |deﬂ.béei:dmmsof a
cream a mlk, a¢pllof. aoigel 'sunlight or in the treatment of
physiologically dry skin, and for preventing and/or for

20 combating photoinduced or chronologic ageing.

In the cosmetics field, the compounds according.:
to the invention can furthermore be advantageously
employved in combination with other compounds with an
activity of retinoid type, with D vitamins or their

25 derivatives, with corticosteroids, with agents for.
combating free radicals, with o-hydroxy or o-keto acids
or their derivatives, or alternatively with ion-channel
‘blockers, all the latter compounds being as defined
above.

30 Another subject-matter of the present invention
is thus a cosmetic composition which is characterized
in that it comprises, in a cosmetically acceptable
vehicle, at least one compound of formula (i) as
defined above or one of its optical or geometrical.

35 isomers or one of its salts, it being possible for the
said cosmetic composition to be prov‘idéd in particular
in the form of a cream, a milk, a lotion, a gel,
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-, 21 ; . polyneric or lipid vesicles or nanospheres or mcro-

spheres, a soap or a shanmpoo. The concentration of conpound of
formula (1) in the cosmetic conpositions according to the invention is
5 advant ageously between 0.001% and 3% by ﬁklght W th respect to the
t'ot al wei ght of t?e conp 05|t|

cosnetic corrpos?? °§ccor |%gvte§1tc &% n?/ent ?ggggﬁﬁgg%dl ti oﬁ‘gﬁfﬁ'
contain | nespheresyem phap neclyshameeddy or cosnetically 10 active

addi tives or conbinati ofige Ofoh&l erééﬁéﬁ'afscaﬁsound 8EPESLRLLY: (mttmng
agents; depi gnenting agenfs, suc as g&}l none, gzel ai c

caffeic acid orthej Fesmetl‘écFﬁmP@ﬁﬁF}?’éﬁt§Ccﬂ Bgi by & @ni“g“’egﬁc’:ﬂnaé‘s
glycerol, 5 P&ﬁrﬁﬂ@agébu@wr pmiwewneoaodlet sarti®r B%at by eweirghtr eariths

anti - sebor rhoeic or ent s ch
S- car boxynet hyIE?%?%?ﬁem t%eb'é‘?l‘i??]r '8 i e, the choé"pOSltl SHlts or their

derivatives, or benzoyITherqxhaiﬂnaceutmnl bland cssosmedticas composigdpsisn and
ts esters, BEOPUERY. €41 MUY ThifeARdoh! Sc a3t Adai HorAI1ACKDtATn 20

anti f ungal ag 2h nazo ]
4, 5- pol ynet hyl eneeBtl sorhi AR domb@maq‘gm@nwwu n@r cosgieticaddiownt h,

such as Téﬁoxégtive S&d‘ﬂtﬁ!b@@ Be- @bmb:.naﬁh.@ﬁél dieneprkienadidie ived- @xidle)
and its ‘“derivatives di azoxi d

(7- chl or o- 3- mtﬁ§9e§léihbeﬂﬁﬁ%%ua‘z‘?ﬂ5& 1 Sppiggenting agentgy such
phenyt o}ln (5, bagi pﬁamdq’umrd:aml |dzama2c4-ac1d dcafife¢ic - andidt soer diaddlc
anti-infl ammat or agents; pec y_Le t ene;
anti-psoriatic adi dage of 1selflcths'as g&%ﬁ%ﬂ? %ggg‘élﬁf S dﬁlr}% v%% \fﬁé'&&r
finally ei cosa-BES, 40!914-tlhelaﬂ@9rm0d1meela;'&aﬂ55 gdenivapivesi pHoiMEa®i ds,

their esterg angn@T-g‘éﬁorrhoelc or 'N@nteUBEsk! | OBgeA®SOr di RGO thas
i nvention can al so contain flavour enhancers, freserw n agent@1 such

as the. esters SoFapRPEYRGEPYLFYEREENE. aci oS- RenEY ©agent
noi st ure-regul aghids @geNtSheir pl-kléeguéaiveg, 350ragbmﬂpyl peroxide;

coreent nb agent SHEABLERIFE| JENED 35 S RE RSO Ly
hydr oxyani sol e aeomycikhyt ydldmehntycdmoxgndl| uEﬁeesters' or tetracyclins;
20 antifungal agents, such as ketoconazole or
4,5-—polymethylene-—3—isothiazoiidones; agents promoting
hair regrowth, such as minoxidil (2,4-diamino-6-
piperidinopyrimidine 3-oxide) and its derivatives,
diazoxide (7-chloro-3-methyl-1,2,4-benzothiadiazine 1,1-
25 dioxide) and phenytoin (5,S—diphenylimidazolidine—z,4—'
dione) ; non-steroidal anti-inflammatory agents;
carotenoids and especially P-carotene; anti-psoriatic
agents, such as anthralin and its derivatives; and
finally eicosa-5,8,11,14-tetraynoic and eicosa-5,8,11-
30 triynoic acids, their esters ar_1d amides.

The compositions according to the invention can
also contain flavour enhancers, preserving agents such
as the esters of para-hydroxybenzoic acid, stabilizing
agents, moisture-regulating agents,  pH-regulating

35 agents, osmotic-pressure-modifying agents, emulsifying
agents, UV-A and UV-B screening agents and antioxidants
such as o-tocopherol, butylated  hydroxyanisole or

butylated hydroxytoluene. e
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-, 22 - . A nunber of exanples of the preparation of active
corrpounds “of forhula (I') according to the I nvention, as well as
various pharnmaceutical and cosnetic foymul ations based on these
conpounds, will 5 now be given by way of illustration and w thout any

inplied linitation. a HELE Je examples okt fiyd reparat:.on of

2- hydr oxy-4-[ 3-(4, 4-di net hyl chr.oman- 8- 1 I)prop 1-yn nzoate (a)
4, 4- di met hyl - 8- PEEA¥Rr ofgADOUNds  of ree‘{e (1313 ﬁ?ﬁyﬁljﬁr‘ the

4, 4- di net hyl chr gAganéfnén, a%o rwen.f eady| vetrbeusar phamiaedutddailnt Qmﬂ

t hr ee- necked flask un 15.9 of rreth 15
et hyl enedi ani necf"fﬂ}EEAf a‘? %%pW?Sd( rﬁ%&%e méoyn& too e to
-78[err]C d&nd nbwd bd giféd. oymwhy ofof 111usnrbui9hl iarnd uwitRoBM iany
hexane) are add tenperature is allowed to return to
-20[err] C over Eﬂpiﬁgﬁw%gﬁ%glg% dthen to roomtenperature and the m xture
20 is stirred for 12 hours. 1.3 m (16.0 mol) of dii odo- nmet hane and
15 m of ethyl gkhﬁ[:;_,grg i ntroduced into anot her three-necked fl ask
under argon. Co cedln

sol ution, cooled be 5 v e

reaction 2510 m yuolpeopslatzhw&rbemoaeeurn to room terrperat ure and

stirred for Bgll):rslié hg ;nggg‘glpog %éggfxgofné pour ed into water and
{

extracted W|th er an organi ¢ phase is segarat ed by
settling, dried over 2. ﬁﬁggesllﬁ-‘n%ummlbk e ofnd4 e¢agbmratbylcliiemansiand

obtained 30 i s3pupiflgd gth&i@pw&o%&%&cﬁd 'ﬁﬁd?%{ WHY-&d L &ked
wi th heptane. After_evaporafing the solvent of the

expect ed conpoufdagke Wii¢RecREHOR tHé Ml f%?n?o‘f““‘gl)papé‘r y"e?@’?ﬁﬂ‘%"rllwl'
[err] H NVR 1$DCeehiN enkdithnihe32 THMEDAG Harel alilled drtipwike; Thk I-ﬂzilxtnﬂﬁe

2.28 (t, 2H J.= 5. 62 1H, ) 1H
A VIR Hz) 18 7. %%ﬁ%ﬁd, 6t°1H, -yocttang™ 5 5;\‘%—|z) (14.4 o1} ror

n-butyllithium (2.5M in hexane) are added dropwise. The

temperature is allowed to return to -20°C over
two hours and then to room temperature and the mixture
20 is stirred for 12 hours. 1.3 ml (16.0 mmol) of diiodo-
methane and 15 ml of ethyl ether are introduced into™
another three-necked flask under argon. Cooling is
carried out to 0°C and the preceding solution, cooled
beforehand to -78°C, is introduced, then the reaction
25 mixture is allowed to return to room temperature and
stirred for 12 hours. The reaction mixture is poured
into water and extracted with ‘ethyl ether and the
organic phase is separated by settling, dried over
magnesium sulphate and evaporated. The residue obtained
30 is purified by chromatography on a silica column eluted
with heptane. After evaporating the solvents, 1.30 g
(37%) of the expected compound are collected in the
form of a pale-yellow oil. _
'H NMR (CDCl;) & 1.32 (s, 6H), 1.84 (t, 2H, J = 5.4 Hz),
35 4.28 (t, 2H, J = 5.4 Hz), 6.62 (t, 1H, J = 7.7 Hz),
7.24 (&d, 1H, J = 17.8/1.5 Hz), 7.56 (dad, 1H, J =
7.7/1.5 Hz). | |
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" obtain 153. 50

-.23 - . (b) nethoxyallene 210 mM (2.5 nol) of propargyl

met hyl ether and 12.00 g (110.0 nmol ) of potassiumtert-butoxide are
introduced into a three-necked flask und_er2 argon. The 5 reaction mxture
. 1s heated at ref lux for three hours and is distilled at at mospheric

. pressure. The frpgti gthoxygﬁghgl ing at S1l[err]Cis collected |n order to
%\ of _the expected corrpound in the f

om
col ourl ess oil. 10 [er? A R (2cBcrerdd] O [R¥Ppazgvh pet %ii) et e$8 Ff
J =5.9 Hz), 126007 §t.,(ilid.0 mmc5l)9 Id%) . potassi(ft) tert-butoxide are

ﬁaéﬁegl Slmrre;(r:\%/: Chrggg\‘/hcﬁﬂylfgﬁol é%r&e BFSFSQD&% u%nge i nF? gngé%}ll nt o

a three- 5 neckadtiibasknixtiere aigoheakeshl at i we f31x3. Hor gthree( I®ursmol )

of 4, 4-di met hyl (8 Lolye: t roi deleg-

dropwi se, so as ?io rqr'za%oféir r?lhédt] de mé ?lehepe g\é &gﬁt Tglr?g t he t:rleoar%:tlon
mxture is 20 Siistidding: %5[&#‘1‘5{': lﬁorcollseﬁf—ﬂ@te@ orderj stog pRtAkReNt | y
cooled to -5[ernk§, séogﬁqs@@ 2dﬁﬂ%ﬁeOéxﬁaét@decaﬂgsdnanﬂnathe ferniteon
conposed of 1.24 g & of met hoxy- allene in 5 mM of ethyl

ether is mtrodﬁ‘c&&’ &’PE&@?%“ The mixture is stirred for one hour at

-5[err] C, ald oweH RMR2$CDCE{Urd 3.@lr o t3HIperads (&Nt id red fDrHZ o

hour s. The I~ ti,Qn ture i.SqopRULed onto a saturated anmoni um
chloride soluti dﬁclar{g e?tﬂi’(ag[ edlsvmgt ﬁgét hyl acetate and the organic
phase is separated by settling, dried over magnesi um sul phate and
evaporated. The 39 r3e_s(|4dgedggg%h%@hﬁmgﬂLBLygql Q}épcmr_%gt ography on a
silica colum eluted w hept ane. fter eva ora? t he, sol vents,. 1.30
g (65% of the expect ed @@nﬁ‘@urfd-larsem’m )e® é‘&%’t? 'hea‘?'b‘r‘fﬁ‘iﬁ WJy"e“FIow
oi | . [e15]Hle&daIxIea&bioheéthaﬁessa@e iﬂﬁroduéﬁﬁ(intakulJthrée4

). 35 208 Lol Joindy (e truglly) &' dopudgllthe 3,603
7.9/1.5 Hz), 7 3. 4(alub,ol)1|—bf A, 4- dlme'l:lmll-BSlleLglp_chroman 1n 15 ml of
ethyl ether is added dropwise, so as to maintain the
reflux of the solvent, and the reaction mixture is
20 stirred at 35°C for 15 minutes. It is subsequently
cooled to -5°C, 40 mg .(0.2 mmol) of Cul are added and a
solution composed of 1.24 g (17.7 mmol) of methoxy-
allene in 5 ml of ethyl ether is introduced dropwise.
The mixture is stirred for one hour at -5°C, allowed to
25 return to room temperature and stirred for two hours.
The reaction mixture is poured onto a saturated
ammonium chloride solution and extracted with ethyl
acetate and the organic phase is separated by set_tling,
dried over magnesium sulphate and evaporated. The
30 residue obtained is purified by chromatography on a
silica column eluted with heptane. After evaporating
the solvents, 1.30 g (65%) of the expected compound are
collected in the form of a yellow oil. .
H NMR (CDCl3) & 1.33 (s, 6H), 1.83 (t, 2H, J = 5.4 Hz),
35 2.15 (t, 1B, J 2.7 Hz), 3.52 (4, 2H, J 2.7 Hz),
4.21 (t, 2H, J = 5.4 Hz), 6.87 (t, 1H, J 7.6 Hz),
7.18 (dd, 1H, J 7.9/1.5 Hz), 7.33 (&4, 1H, J =
7.4/1.5 Hz). |
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- 24 - . (d) nmethyl 2-hydroxy-4-[3-(4,4-dinmethyl chroman-8-yl)-
prop-1-ynyl ] benzoate 1.18 g (5.9 mmtol) of

3- (4, 4-di met hyl chr oman- 8- yl)-1-propyne, 1.60 g (5.9 mmol) of nethyl.
2-hydroxy-4- 5 iodobenzoate and 60 nl of3triethylanine are introduced

'nto a three-necked flask unde rgon. ., The reacgti,on ) Xture LS gassed

by sparging wi t@sni ﬁeo%gﬁ 3 Zilxargxy"(lO?gG(mr?lmSthlghroman"b'Y'dL?"

bi s(tri phenyl phosyg+Ing)pdl llshiacatd ) chl oride and 134 ng of copper

i odide are introduced an 0. thegm ne | tinred agure
ang gl g, .(*3..9%%39 éf 3tih!§ ggﬁetEgQg%ﬁgﬁ% B

for eight - hours. The ‘reaCtion m x e 1s évapbra ness, t he
residue is takéfllupipraayng. aeahite thdd Hyapbl of mevhyli -hyddgoryNt- and

L o gan caphasmarmssnacatady, oo By 20l i iy etnc s
sul phate an evapor at ed. e residue is purifi y gr-aphy
on a silica WWUn? bhueedrecke® Haskanundexs (argon’ e, oF&aFREoNt he

sol vent Si . ancI ntixture Whs Cldegalseeldy l%y spayg%ﬁbl iuﬁ]gm riiﬁtzfﬁﬁ@i,neg3anﬂgi S
recrysta | Ze (0) ept ang. " . 0 0 t R
a5 (0 4R eGP 308 BadlidsphelpnSbolEhdYbpatsdim (1)

col l ected ighlidwsi derandfli wig tef scoppen iodideeare ninpooducedl and
92-93[err -(SCDQ er . 4 (t H J
= 5. 4[ Hz)],g0 tgégﬁ%i‘thg%& 3, 94‘@‘%‘}%%&, ‘;21%%’% ?t%,mg%ﬁf’lgﬁg £ H%L?h§5
6.89 (t, 1H Bpurs. gThp) reagtdon mKtung isjevaporated to sdpyness,(6

|(_|(Zj) 1$, 7% :( é AH¥) redidlle (& thked up inb.etHYA) . adeBaté&d.andd hydrol. 4

. J. = . . 8. , 10.73 1H). 30 EXAMPLE
2- Hydr oxy- 4- [ 3-TH-%3f 3¢S éﬁpg‘zwzar‘?-”é;{-)ytl:]??)g%ﬁg?ﬁ%’ﬁylﬂhase 1% cfigBREaLEAY
860 ngy (2.5 mmidy oEkethdingt hyldeséd@r abteai nemlagnesium Bsariplatde d) and 1. 00

010! 25,0, 0 evaforaldd ML 3% MY, 6050 0,471 5tk g et

into a round- oned e reaction mxtur
lux for 18 houre® and i ssiehigior acedums dreheed Twath  henfiahee | sAfsRen up

in water, acididvapbrtarittdl @8Rd solvents, an o0il, which slowly

~ crystallizes, is obtained and is recrystallized from

heptane. 1.00 g (50%) of methyl 2-hydroxy-4-[3-(4.,4-

20 dimethylchroman-8-yl)prop-l-ynyllbenzoate is collected

in the form of a white solid with a melting point of
92-93°C.

'H NMR (CDCls) & 1.34 (s, 6H), 1.84 (t, 2H, J = 5.4 Hz),

3.75 (s, 2H), 3.94 (s, 3H), 4.23 (t, 2H, J = 5.4 Hz),

6.89 (t, 1H, J = 7.6 Hz), 6.95 (44, 1H, J = 8.2/

1.5 Hz), 7.06 (4, 1H, J = 1.4 Hz), 7.20 (d, 1H, J =

6

8

25

.3 Hz), 7.35 (4, 1H, 0 = 7.4 Hz), 7.75 (4, 1H, J =
.2 Hz), 10.73 (s, 1H).

30 EXAMPLE 2

2-Hydroxy-4-[3-(4,4-dimethylchroman-8-yl)prop-1~-ynyl] -
benzoic acid

860 mg (2.5 mmol) of the methyl ester obtained

in Example 1(4), 1.00 g {25.0 mmol) of lithium

35 hydroxide and 50 ml of THF are introduced into a round-
bottomed flask. The reaction mixture is heated at
reflux for 18 hours and is evaporated to dryness. The
residue is taken up in water, acidified to pH 1 and

. This Sheet Has Been RTlaced




- 25 - . extracted with ethyl ether and the organic phase is

separated by settling, dried over nmagnesi um sul phate and evapor at ed.

The residue is triturated in heptane and filtered off and 560 ng (70%
of 2-hydroxy-4-[3- 5 (4, 4-dinethylchremas-8-yl)prop-1-ynyllbenzoic acid
are collected in the formof a white solid with a nelting poi nt of

182-183[ err] C. extrdetred HwilkR (efleyY | eBBE) 4mdr the 2organiGHphaberoist

I3 2 7.6 me e Bty e jovay, mohdim ellpiiy
(d, 1H, J 8. Gk ) evaporateRAVALEe 3res:|.dw,§tmﬁ trlturated in heptane

2- hydr oxy- 4- [ 3- ANEr XY r3rkd 4o "RhAY! S8y %qﬂnx%%ﬁ of 2-hydroxy-4-[3-
145075 (5050 nhold-rmet iy kTHand Sy Dpon- |- RERARE 500K oRTRH

g o]

are introduced ¢<mpe@técmreﬁ the foekesk 4| fhkteumnddid avitd reameleing
nitrogen. 22 5 of n-butyllithium (2.5M in hexane)
are added (ﬁ%Jp%—' ‘g’ %‘)rq C, the reaction mxture is ‘stirred
for 30 m nutes,'”H hNMR4. Pd¢rDMIED. 0 minl2)9 oflsDVEH) , dr.d%ddbd RHl tide =

m xture is all og\egzlgg) regusy 4Q rogm th@np@raﬁﬁreJ Thes reagh] onggist ure

f h

I s poured onto an uéous arfmoni Udm chloride sof uti on and extracted with
et hyl et heROand(%hel®y ggm-c7pﬁa§é) i s6sthakat ee7Py (m, 2Hby Vi 09, (Bri éB over

~ magnesi um sul phate angl gyppor adediq, 1H1QG 49 9.4 ¥H¥H% of the expected

compound are coll ected in the form of ayellowoil. 30 [err]H NWR :
(CD(err]) [err] 1.36 (s, 6H), 186(t 2H, J 5.2 Hz), 4.29 (t, 2H,
J =5.6 Hz.), GEXAMPLE,31H, J 8.4 Hz), 750(dd 1H, J = 7.7/1.7 Hz),
7.64 (dd, 1H, T ) el a1 _a_

a-et hynyl -4, 4- #%Mﬁ&?a%giﬁ%o@ 3 |_(D4 4- diﬁlgtli’ll?h%gﬁomaﬂugl) of

tri met hyl silby| agkl prepel -ynyhhdemzoate of THF are i ntroduced into a
three-necked (af | agke—ds aObHyl @R GHiart2s Hariffhderga ) of n-butyl-
14.40 g (50.0 mmol) of 4,4-dimethyl-8-iodo-
chroman and 50 ml of THF are introduced into a three-
necked flask wunder a stream of nitrogen. 22 ml
20 (55.0 mmol) of n-butyllithium (2.5M in hexane) are..
added dropwise at -78°C, the reaction mixture is
stirred for 30 minutes, then 4.2 ml (55.0 mmol) of DMF
are added and the mixture is allowed to return to room
temperature. The reaction mixture is poured onto an
25 agueous ammonium chlor:_'.de solution and extracted with
ethyl ether and the organic phase is separated by
séttling, dried over magnesium sulphate and evaporated.
10.40 g (100%) of the expected compound are collected
in the form of a yellow oil.
30 'H NMR (CDCl;) & 1.36 (s, 6H), 1.86 (t, 2H, J = 5.2 Hz),
4.29 (t, 2H, J = 5.6 Hz), 6.%1 (t, 1H, J = 8.4 Hz),
7.50 (A4, 1H, 0 = 7.7/1.7 Hz), 7.64 (4dd, 1H, J = 7.9/
1.7 Hz), 10.42 (s, 1H).

35 (b) o-ethynyl-4,4-dimethylchroman-8-methanol
7.6 ml (54.0 mmol) of trimethylsilylacetylene
and 50 ml of THF are introduced into a three-necked

flask. A solution of 22 ml (54.0 mmol) of mn-butyl-
_ T _
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-26- . Eithium (2.5M in hexane) is added dropwi se at -78[err]C

under a stream of nitrogen and the m'xture is allowed to return to room
tenperature. The reaction m'xture S troduced dropwise into a

cold (-78[err]C) solution corrposed o 9.30 g (49.0 mml) of

4, 4- di net hyl Chrq[ure o ?Fg\?\/(ra ﬂ%@%ﬁ%) af'g aﬁheéod%pwﬁf;e HiF 7§h@

reaction to return fo roomtenperature, yr ed
onto an aqueousindnaustERRsr iafe RYITAGH and the Ficctunedisi Fﬂllg‘(”ﬁQI

ether and the OécgaPéEuPHaéS rSomh0 teﬁ%@%‘a@eﬁﬁ@ bymﬁ.etﬁéacflﬂhorﬂrmﬂﬁt@ﬂ@rls
magnesi um sul phat e and evapor at 14. 00 she expecte
conmpound ard GIRAGRY | ﬁr‘f’lﬁ‘él?%r m-BFOa el |<£R]I}(£I | (= %80%;’ g iﬁ?o
mol ) of thss<ndmgﬁs2dnéed9mwnhg5qaﬂ 0 afmolHF,of 4,d4rdiméth§lohromath?. 6
mmol) of a éetrall)ouf tg\ggom un&l fflé'erhfie Sf! u._r[.f{?n (%héM LR LEEbpar €

added dr opw se. urets'stiTred mtenperature for
one hour, |m1>pmnreed isit (allhzmad ar\:eb extetagned tai t h‘OthyFemperéf—Hﬁle:and

t he organi c ph q S at L1 LRg 18- i e sFRYRESH UBhd

sul phate and eﬁ‘%ﬁfr%t egﬂeé agp Q%é 100% og%mtnhe expelct eds conpound are

col | ected in tHextracteg pWwdfthy %’é‘lllﬁhr I%‘%l and thg e?F?PPWRTip A [&Fr])

-B,e;_;_] %d33::h9|( SJs&kﬁraﬂe&lbtyO éeBBllﬁthIBJ.ed 3v§r£519n7ag(Hr§bsﬂhh éuip&aEeHz)
J=6.1 25 2. %P@t?va%°€%te?t 1irﬁ° 6L ‘¥85glt £ ¢hege ngbt%ﬂ CEmgg nd"

Hz) 7.41 (d, lateJ cbtaihdd).in the (f))rmrreof\yla vellow oil. 3.00 g
2- hydroxy-4-[3 h hr,

8-yl ) pr op- 1 ynyﬁ/@enzoa?l 8% qhﬁeé éﬁg 8:%&% ed w1th 50 fml of THF,

a- et hynyl - 4, 4- dam@t hyl1.5 ml chrd@af- Bmﬁét)han@f- 38 9Ge§rab(ufy19mm99|1)m of

met hyl 1% hyg{ Qyidei 860ReNgRaLE. BadiAORHR) abet bbGbRY HRBbRese. Thiee
i ntroduced 1nto a three-necked f| ask, The reaction ﬁﬁ% re |s de%assed
with nitrogen fE2aSBLPR MIXEUERJLIZ5SELRERS #80TRGM Efm?e P¥e

bi s(triphenyl phesghj né)s pourpdl liaticinwhterchdmd i éxtaa_dt&ﬁO_wchle_thyﬁ:nl )
O OV, oonfEAAEBER, MPCORLAELY. BURE (P a5asLan B kg,
drled over magnesium sulphate and evaporated. 2.30 g

20 (100%) of the expected compound are collected in the

form of a colourless oil. . -
¥ nMrR (CcDC1l;) & 1.33 (s, 6H), 1.81 to 1.88 (m, 2H),
2.59 (4, 1H, J = 2.2 Hz), 4.11 (4, 1H, J = 6.1 Hz),

4.25 (¢, 2H, J = 4.7 Hz), 5.68 (dd, 1H, J = 6.1/

25 .2.0 Hz), 6.90 (t, 1H, 0 = 7.7 Hz), 7.25 (d, 1H, J =,

7.8 Hz), 7.41 (d, 1H, J 7.7 Hz).

(c) methyl 2-hydroxy-4-([3-hydroxy-3-(4, 4 dlmethylch.roman-
8-yl)prop-l1-ynyllbenzoate

30 3.00 g (13.9 mmol) of o-ethynyl-4,4-dimethyl-

chroman-8-methanol, 3.90 g (13.9 mmol) of methyl

2-hydroxy-4-iodobenzoate and 100 ml of triethylamine

are introduced into a three-necked flask. The reaction

mixture is degassed with 'nitrogen for 30 minutes and

35 then 780 mg (1.1 mmol) of bis(triphenylphosphine)-

palladium(II) chloride: and 320 mg (1.7 mmol) of copper

iodide are successively added. The .reaction mixture is

~stirred at room temperature for 4 hours and is
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-~ 27 - . evaporated to dryness and the residue obtained is taken up
in water and ethyl ether. The organic phase is separ ated by
settling, dried over magnesium sul phate _  _and evaporated. The residue
Qbtained is purified by 5 chrorratograph on a silica colum eluted with a

m xture Q% 0 85, g (56%
of methyl W}’ 7 %%%ﬂ ﬁiclgéllgreéﬁlt?ﬁ@p&ﬁf‘&lngd Ps9taken
chroman- 8-yl )pr“éb inynyp SEn A o 5y 1o oPEBEFed TR L RESARIG oPRRSE aifihi (o

solid with a mydgaitted nbyofsé@?n]z?g%[eaﬁ:h@d 1&ve:[—eﬁxfa]gldé§|¥ﬁn( CB@hbnat]a)
[err] 136(s 87 to

90
3.95 (s, aﬁll%le"E‘P?rQHe‘Ji —The ralsjlé“ﬁz)@%aé%eéd 15_LHP“371f1€-d4 E?
6.89 to 7. os ( mh2hiatography G (s,silH)ca edbugd, eltted mﬁhQaI—ln).xtﬁréO (d,

1H J = /. 5
2- Hydr oxy- 4- wcﬁbrr?%)?d: J 4(5§%d hyé Ic%rgc?rrée_t%) gn& 50% A—{ ynfobgnzm c
acid (56%)80 af (m@hwﬂrol ?-bYdIW-tﬂm{ﬁthdrgﬁY -n(a‘b, 4-dixethpianpl e

3(c), 3.20¢g &&@n@nuﬁu%i)?g ;&Jluyn B&Hﬁ@été‘e are B qf, THReare
nd

i nt roduced into a rou | ask. The reaction _m xture |s heat ed
“at reflux for °m18’fh6u\"]§1'é?|d5%8’|1§}‘e6 PRlEARG RUNtTRE 1827143 C s
taken up ipowatHr NMRCI(ADELHA & @ B8 LAsandHxt naguedonilt. I902€(m,etz|ny| 3etiger

magnesi um sul pbe N SvapoPalele) + 3980 %i A0k i &-OH (Bt 681 i hapt ane

and filtered of¥.3 Hz)and. 866(ldnng (d5% 6.4f Hz), 6.89 to 7.00 (m, 2H),
2- hydr oxy- 4- [3~7h)0@r0( ?151()4 4fﬁ9 (ddl 'ffﬁt hyl Qhﬁogaﬁzf yb)géo[@al Xﬁ/lJbenzm C

acid are 30 ‘col l'ect formof a whité solid with a ne

poi nt of 225- 2277[4eﬁlz])6 7.77 (@ rjH4 NVR @M%brr] + 2 drops of d[err] DKSO)

[err] 1.3416s, 6H), 1.87 (t, 2H J = 6.0 Hz), -3-50 (s, 1H), 4.28 (t,
2H, J = 5 7 Hz). 590 (s, 1H), 6.88 to 6.96 (m 2H), 7.02 (s, 35 1H),
7.27 (d, 1H, J PeELSY, 7.46 (d, 1H J = 7.4 Hz), 7.79 (d, 1H, J =

8.1 Hz), 11.23 dHydxoxidi-[3-hydroxy-3-(4,4-dimethylchroman-8-
vl)prop-1-ynyllbenzoic acid

2.80 g (7.6 mmol) of the compound obtained in
20 Example 3(c), 3.20 g (76.5 mmol) of 1lithium hydroxide
and 100 ml of THF are introduced into a round-bottomed
flask. The reaction mixture is heated at reflux for
18 hours and evaporated to dryness. The residue is
taken up in water, acidified to pH 1 and extracted with
25 ethyl ether and the organic phase is separated by
settling, dried over magnesium sulphate and evaporated.
The residue is triturated in heptane and filtered off
and 660 mg (25%) of 2-hydroxy-4-[3-hydroxy-3-(4,4-
dimethylchroman-8-yl)prop-l-ynyl]lbenzoic acid are
30 'collected, in the form of a white solid with a meltlng-
point of 225-227°C.
'H NMR (CDCl; + 2 drops of d¢-DMSO) & 1.34 (s, 6H), 1.87
(¢, 2H, J = 6.0 Hz), 3.50 (s, 1H), 4.28 (t, 2H, J =
5.7 Hz), 5.90 (s, 1H), 6.88 to 6.96 (m, 2H), 7.02 (s,
35 1H), 7.27 (4, 1H, J = 7.8 Hz), 7.46 (4, 1H, J =
7.4 Hz), 7.79 (4, 1H, J = 8.1 Hz), 11.23 (br s, 1H).

-—
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- 28 - . EXAMPLE 5 Met hyl

2- hydroxy 4-[ 3- (4, 4-di et hyl t hi ochr onan- 8-yl ) - prop-1-ynyl ] benzoat e

(a) 2-brono-1-(3-nethyl but-2-enylthio)hbepzene 5 19.30 g (102.0
mmol )  of 2- br onot hi ophenol 160 m of DW and 15.50 g (112.0 mmol)

of potassium Exmﬁp@te are introduced into a three-necked flask.

13 M (112.0 miD rom) 3 rret hyI 2- butene are ] added dropvm se and
the reaction ni8 j e 3 : ' - — It

I s poured |ntopm;ﬁx1-ynymﬁb@6dwt ed W|th et hyI acet ate and the organic
hase I S separ at drled over
ﬁagnesi um sul phgqa)e aﬁ%’%%%—gﬁ—a{je"dgé%etg'z( Qt)F?(,? Zen€aypect ed
conmpound arb col |l ect ed It 3they f or(h0f. Cammba. ) oranfgeyZebi:omothlbphehbllNl\/R .
(CAferr]) [erréoji,@S =F aélldg 3580 gH)( %5@ ) "btl_a s;g;le

2 1H P54 ﬂ% £6 ‘Y ‘{;I%% Pr2PP627
gH? (7t gz (d, ®arbpnate arey p.@):roggced .'(@;o a three necked flask. (
4, 4- di met hyl - 8-19 Qm)t h(ppﬁlr@rmﬁbl) 1-bréfe09- ﬂeéﬂQﬁ-@-w@éﬂeof are
2- brono-1-( 3- rretr Cgu& enylt o) benzepe, 180 of, tol uene and 23. 20
g (122.0 ‘3/ f AreRYESE o PHEN pﬁ%%?%l%lﬂléFBantlﬁo stirredcalt into
a three-netled fdas ke enfhera tancs | for Ntwd Llﬁ@.trs Ig beapedrﬁa iftbuwater four
hours and is ev r esi dy t aken
aqueous sodi umaq’pé) %ggoég%%awﬁg g%gg%l u anci1 exttf ct%’égﬁuf% Bﬂﬁﬁﬁ
acetate and thd%rﬁg@ﬁmmsbylsegbbmm‘t edaslye@ewithmgateﬁ. dried, oveer
magnesi um  sul pahfes AR s@l’ﬁ} RSN eV ratecﬁesﬁﬁutﬁ%(?t @@@gobf eHe! T 1 ed

by - chr omat ogr aphy on a I ca colum ut ed ane g (76%
of the expm%m% céFIeecF@éllﬁﬁt?ﬁe 3R r‘ﬁ}%ﬁ Form Oé:raﬁﬁey

oil. 35 [Esr]ldﬁ\dl‘:‘l&éml[err]) [err] 1 33 (s, 6H), 1.94 (t, 2H, J :' 6.0
Hz), .04 4 ) 1 = ), 34 (d,
D3 = 700 gy R m" (docisy 5T es% @) dy, Hivd Tsf W) 356
2H, d = 7.7 Hz), 5.32 (td, 1H, J = 7.7/1.4 Hz), 6.96 to
7.06 {(m, 1H), 7.22 to 7.26 (m, 2H), 7.52 (4, 1H, J =
7.7 Hz).

20

(b) 4,4-dimethyl-8-bromothiochroman
26.00 g (102.0 mmol) of 2-bromo-1l-(3-methylbut-

2-enylthio)benzene, 180 ml of toluene and 23.20 g
(122.0 mmol) of para-toluenesulphonic acid are intro-

25 duced into a three-necked flask. The reaction mixture
is heated at reflux for four hours and is evaporated to
dryness. The residue is taken up in an aqueous sodium
hydrogencarbonate solution and extracted with ethyl
acetate and the organic phase is separated by settling,

30 dried. over magnesium sulphate and evaporated. The
residue obtained is purified by chromatography on a
silica column eluted with heptane. 20.00 g (76%) of the
expected compound are collected in the form of an
orangey oil.

35 H NMR (CDC1l;) & 1.33 (s, 6H), 1.94 (t, 2H, .J = 6.0 Hz),
3.04 (¢, 2H, J = 6.1 Hz), 6.89 (t, 1H, J = 7.9 Hz),
7.34 (4, 2H, J 7.9 Hz).
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{c) .,3-(4,4-dinethylthiochroman-8-yl)prop-1-yne In a way

anal ogous to Exanple 1(c), from3.00 g (11.7 mol ) of
4, 4- di et hyl - 8- br onot hi ochroman, 710 ng_ ,5 (28% of the expected conpound
are obtained in the form 5 of a pale-yellow oil. [err]H NWMR

(CDA [err]) [ergd) 1?3-4(454 ﬁ'ﬂ)eth&l&ilbhhr%h{anjﬁ—y@)érb‘é)—l-yne 2.23 (t, 1H,
J =27 HZ) 3.04 7 05

H, = 2.6
(1 SR 7ty TR ey padgdine e dolmpie nf . e 5.4
Hz). 10 ( d) (13wt o1 )2- bﬁdrhw—d&ﬂ[e&m-@—ahmbhmbhhmohannamm e
)

yl)prop-1-ynyl] 0 6
3- (4, 4- di net hy BE e SRECES) ‘{&“@‘hﬁ Ny _5{49‘13‘? 41 the form
met hyl 15 3- hwﬁwwemmle and 33 ml of triethylamne are

i ntroduced i nt oyaNMR QeDRE! gﬁegl ilﬁ@k(éjnd@m argogs (the 2H, je._acé |er£r) xture
I s degassed by spargl ng WI nitr mml)

0.
bi s(tri phenyl ptosphi # '{)aFI i uﬁ’@)l) %h‘i"bpﬂ&e aa(ﬂi ™ Ty ®f2 c%*b)per
i odide are 20 3JBY Oqidcedzﬁa,ndjt ke 7.6a@2)Qn T oS u(e,i SLEBLiOred Al7 reom

tenperature for7a_4 h{dh The7 I‘SE%C IOD, I“3"18)(t§ flk}? dgvgpﬁait ed to
e an

dryness, the residue'i’s dken up in Hyl hyd hloric acid
(1IN) and the organic phase is separated by settling, dried over
magnesi um 25 s phyi&and evapghdbgy-4-15¢e (healdvfet Pt&ﬁiééﬁﬂo&é( 8-

chr omat ogr aphy on a silica col ugh %9 T ‘ﬁ a n?ﬁeuég ogéd of 99%
hept ane and 1%kBHoRmletanel 1hgnzgate evaporatlng t he solvents 1.50 g

%5%'?{) net h%/l 2- lmfrtrt d-4 [?hiél?zﬂoxbl rrft&ﬂlth{sowmnaim&w:lmw—& yn-
enzoate .,are cold ect.e I N e 1or W

(Cod [ert]) erip et gor-dgna. o5 mg LTg.8"mBol) o5 byl o

J = 6.1 Hz)5 327-&13(&:0:&-94 2dbdrzoadtd) ,and 33611916 ¢fiderilethy tadii labe Hz)

7.04 to 7.10 gat&@u%ed é35§3a)(l91réléine]ckecﬁ P14} whadl dfortMHe= 7.4

Hz), 35 7.75 ( - 30 -
EXAVPLE 6 Zegafionny -mixiure Us diesa$sed P cPPRIFRING- Wit reptyogen,
ynyl ] benzoic acifh mg (0.25 mmol) of bis (triphenylphosphine) -

palladium(II) chloride and 71 mg of copper iodide are
20 introduced and the reaction mixture is stirred at room
temperature for eight hours. The reaction mixture is’
evaporated to dryness, the residue is taken up in ethyl
acetate and hydrochloric acid (1IN} and the organic
phase is separated by settling, dried over magnesium
25 sulphate and evaporated. The residue is purified by
.chromatography on a silica column eluted with a mixture
composed of 99% heptane and 1% ethyl acetate. After
evaporating the solvents, 1.50 g (75%) of methyl
2-hydroxy-4-(3-(4,4 —dimeth'y'l thiochroman-8-yl)prop-1-yn-
30 yl]benzoate are collected in the. form of a yellow oil.
iy NMR (CDCl3) & 1.35 (s, 6H), 1.97 (t, 2H, J = 6.0 Hz),
3.06 (t, 2H, J = 6.1 Hz), 3.76 (s, 2H), 3.94 (s, 3H),
6.96 (dd, 1H, J = 8.2/1.5 Hz), 7.04 to 7.10 (m, 2H),
7.33 (4, 1H, J = 6.9 Hz), 7.41 (d, 1H, J = 7.4 Hz),
35 7.75 (4, 1H, J = 8.2 Hz). '
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In a way anal ogous to Example 2, from1.40 g 5 (3.8 mml) of the

conpound obt ai ned i n Exanple 5(d), 960 ny (70% of . .
2- hydr oxy-4-[3- (4, 4-di et hyl t hi o- chr n-8-yl)prop-1-ynyl ] benzoic acid
are obtained in the formof a white séfid with a nelting poi nt(of 130-
191[err] C. 10 Hxehf (d6-DVBO) [err] 1 29 (s, 6H), 1.69 t, H,
J = 59Hz)_3£](%'21|ﬁ—(|§lt\/R J =6.0 Hz), (s, l_g:’_696 to 6.99
(m 2H), 7.06 &-Hymow4—137 (2 dlmizhyathmchromag yl!gazg 17.38 (d,
1H J = 7.8 HZ)_y;ny?_l_]mr(z@lclHCla = 8. 4 Hz). 15 EXAMPLE 7 Et hyl

4-[ 3- hydroxy-3-(5,5,8,8-tetraneth enyl -

5,6, 7, 8-t et r ahydr onapht* 12y "Wf#r o%“ ?)%ffl‘gf b&Rz Jfaple Z.g)from 1.40 g

3- brono- 5, 558, g3t.& merAHhyb£5, tthe? 8empbuady dhtraiZied nﬁﬁhtmcah;ﬂjf e 5(4),

13.40 g (100. 0 gggplyy Of chI r 1 ,.0f s

di chl or onet hane ar(l[al)gl ntr(g) uced | o] agtw g’g}i 4- % Q‘g'aéﬁfqlgﬁ?}ftﬂﬁ:ﬁ?an

ar gon at nosphec&romnasgi8yivild prop- 1cmé§b§n6ble4 Boid) are9. Goiaixhed ofin
3-bronophenol , tZe BIDGH 4 43Ri O MBBL1q0kiLnoa din%'ﬂ:?ﬁ& pointl Gt RYdiexane
and 300 m of qé hl oronet hane is added dropw se. reaction m xture
Is stirred for %'x Ceen hours at room terrperature. The reaction m xture
i s poured 10t o'HatMMR (dgaDHSEXt r&ctedow td, digehl, or DIeg hane, bhe extract is

30 washed wit org hasg [ ep d, by eftli n
dried over mag%e& um SUF%h&é{]e ahd Vaggr atind SHZS" %g;fe&dué%bt e
purified by chrt@rr&t@g’ra(phy?@ﬁ.a7 06 sit,i dd,cdl vmY .8 Hzdd W.BR Adri X!IHJ.re
composed of 80% - ne anRg /oq_lrphlaor_o tBh%'}‘? 3ft7%r (@vaRer atj ng the
35 solvents, 30. 00 g 53% of e expecte conpound "are cOl l'ect ed in
the form of whifré d3st al s vvltharreltlng poi nt of 93[err]C
- 31 - 15[err]H NVR (CDCl [err]) [err] 1.25 (s, 6H), 1.38 (s, 6H), 1.57
to 1.69 x%ﬂ)PL 78(s, 1H), 6.64 (d, 1H J = 2.0 Hz), 7.04 (d,
1H J = 2.0 Hz

Ethyl 4-{3-hydroxy-3-(5,5,8,8-tetramethyl-3-phenyl-

5,6,7,8-tetrahydronaphth-1-yl)prop-1-ynyllbenzoate

(a) 3-bromo-5,5,8,8- tetra.methyl -5,6,7,8~tetrahydro-

20 naphth-1l-ol

13.40 g (100.0 mmol) of aluminium chloride and

100 ml1 of dichloromethane are introduced into a three-
necked flask under an argon atmosphere. A solution
composed of 34.60 g (199.0 mmol) of 3-bromophenol,

25 89.00 g (486.0 mmol) of 2,5-dichloro-2,5-dimethylhexane
and 300 ml of dichloromethane is added dropwise. The
reaction mixture is stirred for sixteen hours at room
temperature. The reaction mixture is poured into water
and extracted- with dichloromethane, the extract is

30 washed with water and the organic phase is separated by
settling, dried over magnesium sulphate and evaporated.
The residue obtained is purified by chromatography on a
silica column eluted with a mixture composed of 80%
heptane and 20% dichloromethane. After evaporating the

35 solvents, 30.00 g (53%) of the expected compound are
collected in the form of white crystals with a melting
point of 93°C.
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5 (b) 5,5,8,8-tetranethyl-3-phenyl-5,6,7,8-tetrahydro- napht h- 1- ol
12.93 g (106.0 nmol ) of phenyl boronic acid, 20.00 g (70.7 mmol) of the
conmpound obtai ned in Exanple 7(a), 400 mM of DME and 70 m of an
aqueous potassium 10 carbonate sol ution 30(21\/9 are introduced into a three-

necked flask., T I's...degas ar, mnth

argon, 4.08 g (% %f‘?@ﬁ e§n; #gtris-' 6H) Phen ? s’ph?mapae‘l g% u

are added and tthé9 reactd®wn, 4.78& Xsur dH)s kfea&tbd(tﬁo 28 edr |<C 2 0 Iézght

hours. The reagtbqn(§5 gpxbure i § Egzred into water and extracted with
‘th

et hyl acetate an e ‘organi ¢ phasé is separated by settling, dried
over magnesi um sul phate and evaporated. The resi due obtained is

purified byschrgyat @9rsal%h)é—Q'ét%ameth%tl'—BC%héﬁwﬂB ¢l 4t edceci-Anbapbane.
After evaporating. 20 .the solvents of the expect ed

conmpound afé dcedd in the form of awhlte povvder with a mel ting
€ointF§f 121[err]C. 12L9?r]u NWROGCDChhelu])oferpheﬁyBBoréﬁiCGk&cid,46)

s, 6 1.65 . 4H),, 7 s. .1 . 89 J.= Hz) ,
25 7.16 (d, 12% -0 W@M Q[Afo %%%f?’?ﬁ@fﬂﬁf,%%‘g‘e&%’tfxi#ﬁﬁ =
8.5 Hz). 7((@)), 54(13) SB- 0£t DFetand - B0 phengf - &6, aBaus rpovaissium
napht h-1-ydqgtri Rt h on 47. 9 ) of

t he corrpouihd 06{ al ne QQféEX&Q E@(b%el(%(r)ltrlr?dg%%gél%ﬁg%éoéet gir:géand
9.95 g (81 reckead ) féiaSN N G‘Pﬁet KPRCEigR nBbiENERnelar edpgRFeed DY duced

into a three- neyeadriaski tdetgehgon.. 08hg (3. STimkidine ¢ §Q@f§ﬁ1§@r9{-e”]c

emperat ure (”h %&&%%H pon @7 s AR aPOre Dbr LERGEIER

hours and the meathiren irs Heated it eﬂ@ﬂﬂ)rﬁdnedeight houlryneThe Eeatytianet ate

Qilgﬁgfgda?o L3&§Eg% ﬁﬂ E?HFS@hﬁ&ﬁ%:@ﬁﬁ%F ?ﬂd eXtraCt%%JWl?% ext?acted
with ethyl acetegedatehanst g corganigiphase SIWW—%‘F] bt setbhénghen
using a saturatfded ot UBGHEH UK SPIPRAQD, S edePSoraBEASS whL
sul phate residue obtained is purified by chromatography on a

silica column eluted with heptane. After evaporating
20 the solvents, 13.44 g (68%) of the expected compound

are collected in the form of a white powder with a“

'melting point of 121°C.

'H NMR (CDC1l3) & 1.33 (s, 6H), 1.46 (s, 6H), 1.65 to

1.73 (m, 4H), 4.77 (s, 1H), 6.69 (d, 1H, J = 1.8 Hz),
25 7.16 (4, 1H, J = 1.8 Hz), 7.24 to 7.52 (m, 3H), 7.53

(&, 2H, J = 8.5 Hz).

(c) 5,5.8,8-tetramethyl-3-phenyl-5,6,7,8-tetrahydro-
naphth—l-jrl trifluoromethanesulphonate

30 13.44 g (47.9 mmol) of the compound obtained in
Example 7(b), 100 ml of dichloromethane and 9.%95 g
(81.5 mmol) of N,N-dimethyl-4-aminopyridine are intro-
duced into a three-necked flask under argon. The
mixture is cooled to 0°C and 12.1 ml (71.9 mmol) of

35 triflic anhydride are added dropwise. The temperature
is returned naturally to room temperature over sixteen
hours and the reaction mixture is evaporated to
dryness. Ethyl acetate is added and the mixture is
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5 and filtered, and the solvents are evaporated. 19.29 ¢ (97% of the

expected conpound are obtained in the form of a white powder with a
melting point of 110[err]C [err]H_Nl\/f (CDCl[err]) [err] 1.35 (s, 6H),
1.45 (s, 6H), 1.71 (s, 4H), 7.35 to 755 (m 7H). 10 (d) met hyl

5,5, 8, 8- tetramaglg#ilglgﬁen?{ pﬁ 3 8k a’lﬁ% Hdrozcgé.Ofl ci The

hydr onapht hal ene-1-car of the
triflate obtai negofiuct 1$xan’pré017€@) withgleghyd. qaeksite.of the organic

1, 3-bi s(di phenyfLpala 1@:hQ§£§HéEP)v9{QhQaQSter( QB@D)ulterﬂ"lQ51n§Ua s(al:tﬁrdﬁad)

of pal | adi um acetate, 130 of
triethylam ne aﬁad&vmlcmlomée 8°P|#5F-?nof dﬁéﬁﬁaﬁ’mer magg,egluphﬁxm
into a hydyoggaat ifan teded, Caand THife solveRres i apeNevhpbeaiedenalngmd ginder

a pressure of 4 20 car baon noxi de a d heat st| rkin
70[err]C for (BZ%?/eﬁfth‘Fs .ex?ﬁgtggxf:ﬁf’“golu? c85Fel gﬁ‘&ngvaﬁ‘&r é:t&lgdgfé)?m
far as possi bl epft hewhes'edpewdertwktah apmeht ing apoint eof 110%@di um chl ori de

sol ution and ext I ¢ gﬁé& etiyly 35 acetghf, andsthg orgayi clpb%se(é S

washed using a dr ocﬁ1 oric acid sol ati on and ?ﬁen W t
dried over ﬁfﬁgmegl dm sal prabe (Bnd7BVapor at ed. The resi due obt ai ned
is purifiedgy chromatography on a SI lica colum eluted with heptane.

Af t t th f d
e 30" a0l ect Q)i NRERBYRor e S8 8T8 CERTRET TR Irh 144y - e O‘n‘? of
118[err]C ydrbﬂaﬂdﬁh(aﬂ?@ﬁb[—ﬁ:ltc}i):b{myl}até 35 (s, 6H), 1. 40 (s, 6H),
1.65 to 1.69 2 ,

1H J = 2.0 Ho), oy %671368 rﬁgg 9“‘%@%9%% th%H%éfiafwaP?%d int]

(d, 1H, J = 2. OEH,@.)nple 7(c), 1 61 g (3.9 mmol) of —Q@Ldlphenxjej
(5,5, 8, 8-tefg athB%bh%thﬁﬂSbaﬁefs 7»(§P§P§rahygi@' mg n?gﬁt ol )

- et hanol et her and

l'i thi um al umi ni Q#ﬂﬂﬁﬁlpﬂ‘e aél"%tarqfﬁ'r oaage’a i 9o %MF_L 11 tH‘ﬂee(%ciéH‘i‘?]r)ask.
The reaction m zstfurtgciétmﬂr&ﬂhé Oand 10(.&r wiC 390 ! Hafindl 0of (@t ameDl )
o Lhe ComROunY e SPHREAT AR o hvaklafhel den AR ohngt !
reaction mlxture is enclosed under a pressure of 4 bar
20 of carbon monoxide and heated with stirring at 70°C for
seven hours. The mixture is cooled and evaporated as
far as possible, the residue is taken up in a saturated
sodium chloride solution and extracted with ethyl
acetate, and the organic phase is washed using a dilute
25 hydrochloric acid solution and then with water, dried.
over magnesium sulphate and evaporated. The residue
obtained is purified by chromatography on a silica
column eluted with heptane. After evaporating the
s_olvents, 7.60 g (60%) of the expected compound are
30 collected in the form of a white powder with a melting
point of 118°C.
'H NMR (CDCli) & 1.35 (s, 6H), 1.40 (s, 6H), 1.65 to.
1.69 (m, 2H), 1.76 to 1.80 (m, 2H), 3.91 (s, 3H), 7.30
(d, 1H, J 2.0 Hz), 7.34 to 7.46 (m, 3H), 7.59 (4, 2H,
35 J = 7.0 Hz), 7.61 (d, 1H, J = 2.0 Hz).
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stirred for sixteen hours at roomtenperature, then a 10 saturated sodium

chloride solution is added dropw se, the mxture is filtered through
Celite, and water and ethyl ether are added. The product is extracted
with ethyl ether, the orgam c phase i $2washed with water to

neutral pH, dri ov s‘! m ﬁtH t | teer, E;ﬂ%
sol vents are ev %’ora el 8 ‘%Bgl ejf %‘?ﬂem&‘l Seesgdlégtlg(?t%% ound are
collected in tﬁeaﬁh)'ihﬁ'rbfymm%thanokryst als with a rrel ting point of

80-82[err]C. [err] de\"\@l(GPOekﬁw )et[t@ﬂ ]aan 3B, ééf 6?)9 1. xfhﬁoiﬁ o@H)
1.61 (t, [err]H J Hz),

20 5.7 Hz), 71 lymp aiug'&nl(lﬁﬁ hx@ifldeﬁzr? efl rodyced lnt° 2 717 M) |

7.53 (d, 1B, . Jthré’eJné'JZﬁed7f585k0 Thel rddetion mikture is (ddoled to
5,5,8,8-tetrame

napht hal ene- | - i@%al ﬂ%ﬁ g¥’|eh5’ 6’"76108-9} eg(gé)%@g rﬂ&)l )t%? tﬁgmBSHBgund

obt ai ned in olftxainpdd mel):xalasléy {d) Adin 6solwt jomf imed@ambsef orklyl
and 500 m of dighlprogpl hi‘ﬂ@ré‘é&cé‘&xcgfl%%ﬂl 0“?11& L& manEQQuPQt &9”‘90'

flask. The reaction mxfure |Is stirre or twenty hours
tenperature arjtixred fekre Slx“—e@@ndm‘r@#‘e ak%i geoms tfeImHeé?aélerﬁf %{‘h%PV\Bshed

with dighl %&E@fi‘@é@ s684 8 %@Ml&ié Ngolheisk! Yantsaada 44re w1se( 68%
of the expecte r’rEound ar.e J(,i ect eéj g t he f orm of yel 8Wder
with a melting pigFuresfis r‘f texed | EhroupR\ReLEREY | )WT"e?’F] a

(s, 6H), 1.57 (el;hjﬁl-i) ethe?5 a(rae, addedH)) The 3Produdt 48s( nextitdcted 5ﬁ1th 7. 62
(m 2H), 7.77 d H )

Mg (et ethry Fof, Selibie! et lss ashipd i Juacer co

hydr onapht h- 1- yme)utgrael rpﬂetﬂyieqilamr)pagpeelym gupphate and filtersed.ni

(17.2 mol ys0f 444 mehly! sdivdicet YeNevapordtd S @182” Th"és@r)e df‘t raduced
into a three-necked 5_ flask. A sol utlon conpgosed of_ 6. 2 mol)

of n- but yl I?W%ﬁ?d(?05‘9PPﬁdhé}F£1e?°1?-§c§Gﬁedndr%‘bW §é’r§‘t o Wh?ﬁFerr] C
under a stream@fydtilogeicinnd hdEcimpgiditit of 80-g2ase is allowed to

return to room %at(a{)&}Tthl 36 s(%l,uté}%n |f hgtroduc&ﬂ 'drfpg\ﬂ_s«?tl'nto a
cold (- 78[err]
J = 5.8 Hz), 1.71 (s, 4H), 4.95 (4, 2H, J =
20 5.7 Hz), 7.30 to 7.36 (m, 1H), 7.43 (t, 2H, J =
7.7 Hz), 7.53 (d, 1H, J = 2.1 Hz), 7.58 to 7.61 (m,
3H).

() 5,5,8,8-tetramethyl-3-phenyl-5,6,7,8-tetrahydro-
25 naphthalene-l-carbaldehyde
6.56 g (22.2 mmol) of the compound obtained in
Example 7(e), 38.73 g (445.6 mmol) of manganese oxide
and 500 ml of dichloromethane are mixed in a one litre
round-bottomed flask. The reaction mixture is stirred
30 for twenty hours at room temperature and then the
manganese oxide 1is filtered off and washed with
dichloromethane. After evaporating the solvents, 4.44 g
(68%) of the expected compound are collected in the
form of a yellow powder with a melting point of 113°C.
35 H NMR (CDCl;) & 1.37 (s, 6H), 1.57 (s, 6H), 1.75 (s,
4H), 7.33 to 7.48 (m, 3H), 7.58 to 7.62 (m, 2H), 7.77
(d, 1H, J 2.2 Hz), 7.95 (d, 1H, J-= 2.2 Hz).
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10 solution conposed of 4.20 g (14.4 mml) of the conpound obt ai ned
in Exanple 7(f) and of 25 ml of THF. The reaction mxture is allowed
to return to room tenperature, poured onto an aqueous ammoni um :
chl ori de solution and extracted with-eé3hyt ether and the organic 15
phase is separated by settling, dried over magnesium sul phate and
evapor at ed. 5. 669Y (16(05%) 508. Bheetxpuethyl -3 -pheapbundé af S oEeE ®2d in the

f f whi t A
| o v PR g i dighop Gl L)

3
(s, 3H), 1.66 to 1.76 (Ar 3H)m1 2221@?(%““8 ) S Hpinet S(Jsly e@l’#%%f—to
ZH36J(T 1H), 7aAd tZ25 W¥B7of THIM a2id) , idtbSdicded 1Hntd =a?2 thrids-neela@ (d,

1- (5,5, 8, 8-t trg?é)lsh)ﬁ gosﬁgHW.Og é:oinq?ﬁecrzéf 6.8% o (17.2 mmol) of

hydr onapht h- 1- yh)-bnbylliyhmmol(Z 5M in hexafned0 §s( pAdedmMdrppeisehat
conpound obt ai neggb anpl e .z h m | 500
n t hr ee- necgede ar%d%tf%n ot ”%-&gilo&‘eh %Rd tﬁg %dﬂ&l
tetrabutyl ammnma#fifllfeomsdélsl&‘ﬁﬂq diP (dehwrn ntq’HIfPOw éelnperé&él'f?@ drigpe se.

The reaction m xbuneibs SiérrlQﬁrQJddc@Hndr wegaerfﬁw eaf OgoDde (OIgoC)
poured int ?a]r tgggytggm FP%US% % glvétb Ek her I a?[ g?%orgam ¢ fpase
i's sep te pf?

evaporated. 4.08bgaifie®) bh tmfampdmecﬂe(ct)coapdumlf 25 arle ofl |'B¥F ed The t he
form et 2, Vo Ofeabhio, SHELF) Wiyl CUAGI), (81 gt (e o o5
- 35 - 1H) teppsgatyrelH, poured. QnFE) ans, agueeus 1 pmmgnium  clhilarige

7.31 to 7.37 (@blﬁ\i’ﬁ.on ahdl teﬁkt}aé?:ed( liﬁlt%H)evthyl etheyr (aﬁlld Hhe b a%u]c HZ)
7.60 (d, 2H _J = > érz et hyl

4- 3- hydr ox}3 3- pbages BstéﬁpéﬁéFﬁﬁll l@zpﬁsﬁyﬂmgr' ‘affdd over madndsithn
5,6,7,8- tetrahy@ﬁQ@hﬂhbh-ahdllé\mpﬁra]teﬁlyl$b®ng)a'(!300%) of the dxpecteay
anal ogous to Exa poungic)ar (o} %%(ﬂllegn in the form of a white powder
with a melting point of 145°C.
'H NMR (CDCl3) & 1.34 (s, 3H), 1.36 (s, 3H), 1.48 (s,
20 3H), 1.51 (s, 3H), 1.66 to 1.76 (m, 4H), 2.19 (br s,_
| 1H), 6.13 (s, 1H), 7.30 to 7.36. (m, 1H), 7.41 to 7.47
(m, 2H), 7.55 (d, 1H, J = 2.0 Hz), 7.60 (d, 2H, J =
7.1 Hz), 7.90 (4, 1H, J 2.1 Hz).

25 (h) 1-(5,5,8,8-tetramethyl-3-phenyl-5,6,7,8-tetra-

hydronaphth-1-yl)prop-2-yn-1-ol
5.60 g (14.3 mmol) of the compound obtained in

Example 7{(g) are mixed with 30 ml of THF in a 500 ml.
three-necked flask and 15.8 ml (17.4 mmol) of a

30 tetrabutylammonium fluoride solution (1.1M in THF) are
added dropwise. The reaction mixture is stirred at room
temperature for one hour, poured into water and
extracted with ethyl ether and the organic phase is
separated by settling, dried over magnesium sulphate

35 and evaporated. 4.07 g (89%) of the expected compound
are collected in the form of a yellow oil. |
IH NMR (CDCli) & 1.34 (s," 3H), 1.356 (s, 3H), 1.48 (s,
3H), 1.52 (s, 3H), 1.66 to 1.75 (m, 4H), 2.30 (br s,
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%%_.Of. 4.07 g (12.8 mml) of the conpound obtained in 10 Exanple 7(h) with
= 3.53 g (12.8 mmol ) of ethyl 4-iodo- benzoate, 4.57 g (77% of ethyl

4-[ 3- hydr oxy-3-(5, 5, 8, 8-
) tetlri';lget hyl - 3- phenyl -5, 6, 7, 8- tetrahydronapﬁ‘f*h 1-yl ) prop- 1-

_yny enzoate arge_obtaj ned| the fo n a th _ S
“mel ting point ofni)z'l[@rrfﬂgc %5 f%rr] 3 E:DEF érr? y\?ed ! 1 ga 3H),
1.35 (t, 3H, J =270 1Hz¥k),7.31 o377 (3] Bhi) 111)53 TAL 3&p, 71436 (&, gﬂ),

oy 0 Teta0 (-5, W dug gt Zh gt T7iab e fg 08, 2 HZ? :
(m 4H), 7.57 (di. &84(@._1}2.01Hz)2 I Bz < d, 2H J:20 7.1 Hz), 7.95
1H J =204), 7.96 (d 2H J = 6.0 Hz). EXAVPLE 8

4-1 3- Hydroxy3(5588tetrarret eny
t et r ahydr onapht h{i) y1§8ndn- 1-47 ']y"HQﬁQ Lﬁ'%'% tetramettfw Eal \an i
anal ogous to Exasipd €7,3- t@t@&uﬁdﬁ&u@hth—l( Zfl?pmsﬂ-m—p{y]l]henzoapeund obt ai ned

in Example 7(i), 989 5 | - 3-
phenyl -5, 6, 7, 8- tetrahydr%‘hg?)g‘f’ﬂy/olaﬁ?}%g%%sl yny%%%élé %gc? %e%(%'lg %?é
obtained in the 6Brnd 087 ap otkhgeymipei)ge of  tGhewd compounda ﬂbltﬁp-ngdpop-nt of

o565 10, BRI AVAD e T §CUlp. b ol oFVectyiSalfoaet)

1H), 7.13 to 7 119e1(1mat1¢|) 475?59t d77%33 of gthay) 4‘7533BY§’5°X¥d3 ﬁéﬁ’ $:8-1 9

Hz)8 47 H;l)S (d, zwegrm&rﬁrllda)-phzfnﬁﬁ-i &%, 7, 8-tétirally@réhapHih)y-1-¥1YPrép-12H, J

EXAMPLE 9 2 92!{%3!{ H"ej‘?@af?eTgi)" PafRERRES IR F578 9T 2P 2FHTR rP°Wde?f6 )

napht h- é ylb) pr opwitlyrallmédming po;hntobf 121°cC. 2.00 g (4.6 mmol ) of the
conmpound obt.ai ne Is€ 185 1 5 (9 ) t 4 et hylsigd.gne,
30 m of ajldl cﬂ'f ol\ﬁimrre nd 3 f@hl) fll uorolgce'(tglhc gm . 1'51425}

i ntroduced into &.3Me(si tErHE) .rduﬁé hat t kd ]f-lfésk(sv 3H)ndér®% tf’ﬁ’tll“(ﬁjbn(m'
at nosphere. The pgACthogs ML U, I$ = 4.6tagy,ed. 3or(g,t vim, ous s7.BtHZ)L,00M
tenperature and
6.40 (d, 1H, J = 4.9 Hz), 7.30 to 7.36 (m, 1H), 7.41 to
7.49 (m, 4H), 7.57 (4, 1H, J = 2.0 Hz), 7.61 (4, 2H, J
20 7.1 Hz), 7.95 (4, 1H, J = 2.0 Hz), 7.96 (d, 2H, J =

6.0 Hz).

EXAMPLE 8
4-[3-Hydroxy-3-(5,5,8, 8-tetramethyl-3-phenyl-5,6,7, 8-
25 tetrahydronaphth-1-yl)prop-l-ynyllbenzoic acid

In a way analogous to Example 2, from 3.60 g
(7.7 mmol) of the compound obtained in Example 7(i),
3.32 g (98%) of 4—[3-hydroxy—3-(5,5,8,8-tetramethy1-3—
phenyl—S,6,7,8-tetrahydronaphth—1—y1)prop-l—yhyllben—
30 zoic acid are obtained in the form of an orangey-beige
powder with a melting point of 250°C.
H NMR (d¢-DMSO) & 1.12- (s, 3H), 1.13 (s, 3H), 1.26 (s,
3H), 1.27 (s, 3H), 1.43 to 1.55 (m, 4H), 5.97 (br s,
1H), 7.13 to 7.19 (m, 1H), 7.25 to 7.33 (m, 4H), 7.36
35 (d, 1H, J = 1.9 Hz), 7.45 (d, 2H, J = 7.3 Hz), 7.68 (4,
1H, J = 2.0 Hz), 7.70 (d, 2H, J 8.4 Hz), 12.92 {(br s,
1H). '
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10 hydrol ysed using a 1IN HO solution, and the product is extracted

with ethyl ether. The organi c phase is washed with water and dried over
magnesi um sul phate and the sol vent i_ssgvaporated to dryness. The
resi due obtai ned is purified by chromatography on a silica col umm

eluted 15 wtE=aMInd we conposed of 50% et hyl acetate and 50%

Zef)ga?g SALtgrt!eV@g é:ff: réq }B sol vggts_L 37& ﬁ _3590? 7.8- teftrahydro—

hydr onapht h- 1- @immﬂ~@mﬂcbaaﬁmy1]mﬂoarceacdld ect ed : in the form of
a white powder with a 4 dn | 0 2 re

(d[err]-DMSO) [err] 1. g 8 Q‘i mgl ? %I—@i‘g Blp ynd 0%%11‘3 ﬁ?cto
7.27 (m 2Hy, Exmnle 78.4116415 mH) (97 L4gmol) (o tllt—i)etHyB@.l(a;heZI—BOJmi 7.3

Hz), 7.78 (d, oaiH d:]cﬁlorom@tﬁaﬁg) anéeP 3.5 WL%ﬁ%luorﬁ c acid

4-[3- (4, 4-di met hyl thi ochroman- 5-yl ) - 3- hydr oxy- enzoat e
(ag (1 met hoxya3ye( 3IREFAGPEEE- Z%Ié‘uloﬁrﬁin%)’—ﬁ@nm‘g@o“omed fEasks g

(360.0 nmol )  ainded nat hﬁ)@ﬁdyéi’phegﬁbsplllleref.%@ﬁﬂ _9éa@g€éﬂgﬁg1mt . 48 g
(360.0 nmol) of hydqr oxi ellets are_intrqduced into a on
litre rounrftg%t%t orne*dfﬁ‘)}’asckL undeﬁ ﬁrﬁi t Fogen® 3PHos eratre  aR

m xture i slheatafiralyssfd wesing ahiNeHAdussluaish, soldutilen moodusedisf

53.65 g (360. Oéﬂﬂya)c% A it %@?]I etHad! Ofps g?ﬁ%gﬂlgr&g%‘?flgo oLy ok

acetone i s added opW Sse ux 1I's naln een ours and
the reaction nivstdy eW‘T%e%véEi'G‘r fArted oo¥eyndeagnegiunr  pylphate and the

37 - ) ad%i,verﬁ?(tiéicév&ﬁofétédrdbf@ir‘i’zﬁ‘és‘éﬂ”’I‘t@ h:‘/és???é a{:ﬁgalnecgl.t Bfn
organrc phase i.s. was er_an usin saturated_ sodi
chioride sol dtti &¢r? ‘n‘%ﬁé@’%ﬁt arFﬁ'{% ﬁr%i&lp%t%da%nfﬂ%?@d,
and the sol¥enwsitiy ea Mixtuaporadngzbsed hefr &oi%duethyibt abaedtei sarll s60%! ed

under redugy g)tglr %SSUAftéé évg%%rat%n?aré%el%giylsg duce(sfg%?l g

(90% of the expéc compound i
[err] H NVR (CDeIf[ err] #-[Lérdp. 3, 828('§et8&metm(123(-9h63¥9 5365’5 8dtetBa-2H, J

= 7. Hz) , A %y&on%'f%tlﬁ-l‘?‘—&l() tptmp]-'ﬂ:-y%xyi ] BeH201c acid are collected

in the form of a white powder with a melting point of
20 228°cC.

'H NMR (ds-DMSO) & 1.22 (s, 6H), 1.35 (s, 6H), 4.00 (s,

2H), 7.24 to 7.27 (m, 2H), 7.33 to 7.41 (m, 4H), 7.46

(s, 1H), 7.53 (4, 2H, J = 7.3 Hz), 7.78 (d, 2H, J =

8.2 Hz).
25
EXAMPLE 10 |
Ethyl 4-[{3-(4,4-dimethylthiochroman-5-yl)-3-hydroxy-

prop-l-ynyllbenzoate
(a) l-methoxy-3-(3-methylbut-2-enylsulphanyl)benzene

30 50.45 g (360.0 mmol) of 3-methoxythiophenol,
360 ml of acetone and 14.40 g (360.0 mmol) of sodium
hydroxide pellets are introduced into a one litre

round-bottomed flask under a nitrogen atmosphere and
the mixture is heated at reflux for three hours. A
35 solution composed of 53.65 g (360.0 mmol) of 2-methyl-
4-bromo-2-butene and of 60 ml of acetone is added
dropwise. Reflux is maintained for sixteen hours and
the reaction mixture is evaporated to dryness. Water is
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1.3 Hz), 6.71 (dt, 1H J = 8.3/1.8 Hz), 6.87 to 6.92 (m 2H), 7.18 (t,

1H, J = 7.9 Hz). (b) 5-nethoxy-4, 4-di net hyl t hi ochroman 15
62.00 g (298.0 nmol) of the conpound obtaisged. in Exanple 10(a),
85.00 ¢ (446.0 mmol) of para- t ol uenesul phonic acid and 500 m

of toluene argaged, I@i&d&@ﬁ%d N9 aruiRe b@ﬁtom¢ﬂ|éﬁhy1'rhﬁ:e“ﬂaﬁ¢l,re i's
heated at reflux, for two, hou coqol ed, vvgter nd hyl éo acet at.e ar e
then added and EREr QEERBAC; B P:éPr i8dWaghe l\fvgt ag.p &5Pe USHRG @

or gani ¢ phase |ggsaaataa§d bydium sect:hld;ftgdewasdfmthwdm watdrriexhd tdweer
using a saturate sodi u hl.oride.s o] esy

sul phate, and t REORGFIER: £U g;p aé:veap%rr%t ei':lﬁgge? %n%; %5}48&" g\% (%#gnare
obt ai ned, w chewaporatédst i Thed nasfsiue Obrteduedd lﬁrm 1%@ ndger r

bar/ 120- 122[err 1{q40 f ¢ egh apmpund
in the form of g@hucga P%&ggggg cgr5 x fo b%x(/gﬁ%o CDE%E ) [err 1921
(s, 3H), 2.00 t(599%(b5°(fmt}2¢-|)ex13@‘:t?d86°¥‘8°9n olflmthm)fo €-6.58

(d, 1H J = y81oWzbi16. 72 (dd, 1H J = 7.9/1.2 Hz) 6. 98 (t 1H, J

8.0 Hz) 4, 4- hyl t hi ochro 5-0l 40
(83.5 rrrml) of t‘l’ie“&’ﬁ (ﬁﬂ?ﬂge? e gﬁ&arﬁjﬁ@ 167 3Hbs. 3653 (8%3.0
mol ) of sad umZHt,ha)ne= 7.7 Hh) ol 31t'é9al1id 1@ Sof3IDMEtar elHnt ﬂoduc'bd” nt o
a round- bott gmgd,f gss{gh Thg moytureri s heatgd %tHz])SO[@ré-} Celorg. g2 :

- 38 - t wo hours en's |rred for sixteen hours at room-
t enperat ure, podmed26r%t:o7a1§N(H€l ABt hyl =efh&rHAd xt ur e and extracted
with ethyl ether. The organic phase is separated by settling, dried

over nagnhesi um suI phat e and eva orat d. The si due obtained is purified
by chr omat odPaphy - B‘I?tgméﬁyl'i‘lcé oG YéFHP@G{"ﬁP{“ﬁna m xture conposed
of 20% et hylsacet ate an@2af008030 iepBatemmol) bE Othg cBiffpuatl tdistaipedt ed

compound are coliiectgd i o 1pRg)T O BP0 | Ipha¥%h! ML | e {hara-

mel ti ng point
toluenesulphonic acid and 500 ml of toluene are

introduced into a round-bottomed flask. The mixture is
heated at reflux for two hours, cooled, water and ethyl
20 acetate are then added and extraction is carried out
with ethyl acetate. The organic phase is separated by’
settling, washed with water and then using a saturated
sodium chloride solution and dried over magnesium
sulphate, and the solvents are evaporated. 65.19 g of a
25 vyellow oil are obtained, which oil is distilled under
reduced pressure (5 X 1072 bar/120-122°C) ' to produce
17.40 g (28%) of the expected compound in the form of a
colourless oil.
H NMR (CDCl3;) & 1.41 (s, 3H), 2.00 to 2.05 (m, 2H),
30 2.86 to 2.90 (m, 2H), 3.80 (s, 3H), 6.58 (d, 1H, J =
8.1 Hz), 6.72 (44, 1H, J = 7.9/1.2 Hz), 6.98 (t, 1H,
J = 8.0 Hz).

(c) 4,4-dimethylthiochroman-5-ol

35 17.40 g (83.5 mmol) of the compound obtained in
Example 10(b), 28.10 g (333.0 mmol) of sodium ethane-
thiolate and 100 ml of DMF are introduced into a round-
bottomed flask. The mixture is heated at 150°C for
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10 of. 48[err]C [err]H NVR (CDCl [err]) [err] 1.45 (s, 3H), 2.01 to
2.07 (m 2H), 2.86 to 2.91 (m 2H), 5.00 (s, 1H), 6.34 (dd, 1H J =
7.8/1.3 Hz), 6.69 (dd, 1H J =7.9/1.2 Hz),; 6.84 (d, 1H, J = 7.8 Hz).
15 (d) 4, 4-dinethylthi ochroman-5-yl trifluoronethane-

sul phonat e two hourk3- &1 Jchéf- ]stﬂm:iléd Ofoé %ﬂdt@rpyﬁéﬂé’cgﬁo%m
5-o0l obtained in Exanple 10(c), 11.14

N, N- di et hyl ani (FSPPSERIENE €an Pt °8 °d|achi-’8r’6%(ﬁ'é}r%1 ethg,re ¥ YeRICced
into a 500 mM r ewndd-&ettamest f agk wilarl ethérstl'l?ﬁzm@i' anic oghAsel Nes

1 Xt i l ed t C 14. iflic
I SETR ORI TrCE N e LG
for 25 30 n$nutaasl aVaponatredtemﬂm areseduendobtdmedalsll\b&lﬂfled by

sol ution and di ¢l Eﬁxarogl add%q_q_lc'gh%oq%xé&d dh :99.1 {th

di chl or onet hane a er to neutr al
pH, dried over ﬁﬁ’g\ﬁ’é@e@m o %ﬁ%pk&ﬁ@hn@%qa{t@r eéndThefre%%iuéﬂQnﬁ%n%ed i s

purified 30 bquhmngtqm%r;hbfortrﬁa Sé;&pé&édﬂ Rldd e Mddl ected nierture
conposed of 90% heptane and 10% etht)é et at e. After evapqrating, the
sol vents, 16.32 8* 7%96’“0‘? tRel W s&ﬁ%u‘ﬁﬂt%ré At PIHE he
formof a yE(DIowf 48°a:r| 35 Jerr]H NWR (CDCI[err]) [err] 1.46 (s, 3H),

2.01 to 2.06 (my g@%,h fC%C%’gsat?hZ??hr 8 Mg, 5 090 rﬁ (@, 3y,

- 39 - (e) SschitdohanZs tar ox f
In a way anal ogéu$6t diOEx%rrﬁJl e(m(d)ZH)f.rémOO (s14.128 g 641846(ddnl JLHof & hre

conmpound obt ai nged gi/A _Bxampl e ¢.69 1QG4) ﬁ.181Jg=(8‘)5/?/pf2tllff) exge@hed(d
conmpound are 5 _obtai ned |n the form of a ‘yel | ow o r1H NWVR
(cDCl [err]) [ertf«1938§ (s8 B@)- 1.91 (t, 2H, J = 6.1 Hz), 3.05 (t, 2H,
= 6.1 Hz)153 89(s 3H), 696(dd 1H, J:74/18Hz), 7.03 (t, 1H,
7.4 Hz),

J
j Z di met hyl t hi 3?1)1 %ﬁﬁ ~Sipg RXF]ré} 1oc151romanl_%—yé 81 g ?%%E‘W‘?trbq‘n?'he
este

r obtai ned ismlphonate
13.63 g (70.1 mmol) of 4,4-dimethylthiochroman-

5~-0l1 obtained in Example 10(c), 11.14 g (91.2 mmol) of

20 N,N-dimethylaminopyridine and 100 ml of dichloromethane
are introduced into a 500 ml round-bottomed flask under
a stream of nitrogen. The mixture is cooled to 0°C and
14.16 ml (84.2 mmol) of ¢triflic anhydride are added
dropwise. The reaction mixture is stirred for

25 30 minutes at room temperature and then a 1N HCl.
solution and dichloromethane are added. The product is
extracted with dichloromethane and the organic phase is
washed with water to neutral pH, dried over magnesium
sulphate and filtered. The residue obtained is purified

30 by chromatography on a silica column eluted with a
mixture composed of 90% heptane and 10% ethyl acetate.
After evaporating the solvents, 16.32 g (71%) of the
expected compound are collected in the form of a yellow
oil. _ | _

35 'H NMR (CDCl3) 8§ 1.46 (s, 3H), 2.01 to 2.06 (m, 2H),
2.93 to 2.98 (m, 2H), 7.00 to 7.12 (m, 3H).
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Exanple 10(e) and 300 m of toluene are mxed in a 500 m
round-bottoned flask. After cooling to -78[err]C, a 15 diisobutylalum nium
hydride solution (1Min toluene) is . i n dropwi se whil e maintaining
this tenperature of -78[err]C. The reggtlon m xture is stirred for one

hour at U0 Gl CHRGHANUTLS » -H1xBINGALh BRARBRLUTESULPRBLG  RRS! © s

t hen added, the I's stirre I'S extract ethyl ether.
The organic phase i sindrised waweranalogaufesiumEXAMHR e A £i | £60Bd,

and the sol ventyy a# 4 (439V@919t{d¥)ed>de}?er<§§ﬁ§Biﬁ1dmﬂiﬂmﬂed SipUBkdshySTle by
chromat ography on a 5| I ca columm el uted wifh a mxtur sed of 70%

hept ane and 30%h&kdhd Fodlat & ABP& 28t e§§ﬁor€ﬁ‘?ﬁ§t?‘ﬁe ‘é?ﬂ“?/%ﬁ %7 g
(56% of ths exdmeditbd in AU FHith foGaCQiellebwedlﬂn the formof a |ight

(2o, Do 1R VBTl 808, P 004 e el 511 B

= 6.4 Hz), 431705((11;, ZEH Ja=s5. 63Hzﬂz)303 9 01si 03H) 08 696 264d, 714y to

7 22 (m 1H). t i ochgo0 5- qa bﬁg ehydaes (44,

4.37 g (21.0 mbI§ &f % ﬁ‘gﬁ %a?%edaﬁnm a gliO(f) 36.47 g
(419.5 mol ) oflﬂmnbaﬁne%é/dm&jé'lzé5 and 300 m of d| chI ororret hane are ni xed
:cn a 500 mloh round-bottoned flask. The reaction mxture is stirred

or twenty hours at, roo erat ure th anese oxide is then
filtered off th%)ugrﬂdeﬂﬂﬂée thjeChronant5-methano ' - 40

di chl or onet hane 8i&l egapox'at.’ednmoN tef thepesitemngobtiidned in

ol vents, 5.2 Sl o (1 SHRCEHRY nbLrREYL Bl CESATEECAT 515,

(t, 2H J = 5.9%500)ml Sousdebotteme@HElgsk. cAFLEF) cop ing (&p 178°Q. =a7. 6

Hz), 5 t Y4 He 1973
g 1 gttt e 6 & e e

si |l anyl)prop- 2-ywa 1ig dropwise while magafa éﬁ%ﬂ‘gg St R R gf’f from
3.25 ¢ -78°C. The reaction m1xtur_e is stirred for one hour at

this temperature, an aqueous magnesium sulphate paste
is then added, the mixture is stirred and is extracted
20 with ethyl ether. The organic phase is dried over
magnesium sulphate and filtered, and the solvents are -
evaporated. The residue obtained is purified by
chromatography on a silica column eluted with a mixture
composed of 70% heptane and 30% ethyl acetate. After
25 evaporating the solvents, 4.37 g (56%) of the expected
compound are collected in the form of a light yellow
powder with a melting point of 53°C.
'H NMR (CDCl;) § 1.45 (s, 6H), 2.04 (t, 2H, J = 6.4 Hz),
2.95 (t, 2H, J = 6.4 Hz), 4.87 (4, 2H, J = 5.8 Hz),
30 7.01 to 7.08 (m, 2H), 7.17 to 7.22 (m, 1H).

(g) 4,4-dimethylthiochroman-5-carbaldehyde _ :
4.37 g (21.0 mmol) of the alcohol obtained in
Example 10(f), 3.6.'47 g (419.5 mmol) of manganese oxide
35 and 300 ml of dichloromethane are mixed in a 500 ml
round-bottomed flask. The reaction mixture is stirred
for twenty hours at room temperature, the  manganese
oxide is then filtered off through Celite and the
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(-15.7.mmol ) of the conpound obtained in Exanple 10(g), 4.79 g (100% of

1- (4, 4-di net hyl t hi ochr oman-5-yl) - 3-- (trinmethylsilanyl)prop-2-yn-1-ol
are obtained in the 15 form of ayellowo;g [err]H NVR (CDCl [err]) -
[err] 0.16 (s, 9H), 1.48 (s, 3H), 1.50 (s, - 3H), 2.04 to 2.09 (m 2H),

2,14 (d, 113 aiGhZobehetnane? A7 @a%&%}l:@@ 2hEref. Gndgbrdting il
(0] y
& O et hy! SATEERESIE 3519 pid5es. ) ok thbedeea’ compdund) are

anal ogous to Exaoi)ll.ecﬁéh) inf then ol Oof a yélBow oibl) of the corrpound

ibt 2' Zegl Irrgt E?I 1\@%1%%(?%%1% 3§I ipfg’gqu(e’%é% sz 93 I( are dbeal ned | n z[)He

formof bei ¢ cBy8laliE wi2l, J =a 6eltHad, p(7 r115 ofd88LHer JC. = 7.§ &=x).H NWVR
(CDCl[err]) [er 3 1 2 = 40 2H) ,
e Lol J*?lzé 43 7(%9 g‘h iH? 7(29 %J'@d_ 1}94HZ§> 27831404(2@93

2H), 6.07 (br s101¥§, (80 13)07 to 7 14 (m 2H), 7.52 to 7.55 (q, 1H, J =

3.0 Hz). (j) ethyl 4[3(44dinethy|thiochronan5y|) 3-
hydr oxypr op-1-y ]b a gpus. to npl e 3(c),
bz rea)(;lto i on 35 n%$ g gg % di‘Tﬁtllymf?ChB?ma?m%'ﬁgn% g meHi¥thed in
Exanple 1Q0 ) sibabyl)prép-g-yntldold mol) of et hyl 4-i odobenzoat e,

di met hyl t hi ochr oman 5-y r oxypr ny
- 41 - ar e (&bt A Wed Pnoﬁhéh%rq?ﬁmo orPhkrigedohde Exampiea 10 (g) ,

gel7t |1 "9 |)00| nt 5211 .198ger rhGos) o[ferrJ]JJ(d\lM%dﬁg@r{ Orﬂﬂz)f&tﬁ:rdrﬂarﬂ—l_sl)g%rlz) "383?8 J
1H, J = 5 5.3‘&5‘“‘3%%611?63&&?%%? ?ﬁ%ﬂﬁ %r%? q?fc?lneﬁzq the

7.1 Hz), @=L £éem aF, alyelfod b, 7.09 to 7.17 7 48 (d

2 37 8.3 1)1 D (chidy B0, 18 (s, Sfl 21008 o, T 3 (91 B L

i), 10 EXAMPL
3H), 2.04 to 2.09 (m, 2H), 2.14 (d, 1H, J = 5.2 Hz),
2.87 to 2.93 (m, 2H), 6.04 (d, 1H, J = 5.1 Hz), 7.05 to

7.13 (m, 2H), 7.50 to 7.54 (g, 1H, J = 3.1 Hz).

4.66 ¢ (85% of eth
? g Hy% gﬁaiogou to Frgmﬁéoapég), from 3.25 g

20
(i) 1-(4,4-dimethylthiochroman-5-yl)prop-2-yn-l-ol
In a way analogous to Example 7(h), from 4.79 g
(15.7 mmol) of the compound obtained in Example 10(h),
3.34 g (89%) of 1-(4,4-dimethylthiochroman-5-yl)prop-2-
25 yn-1-o0l are obtained in the form of beige crystals with
' a melting point of 88°cC.
'H NMR (CDCl;) & 1.49 (s, 3H), 1.51 (s, 3H), 2.04 to
2.10 (m, 2H), 2.26 (d, 1H, J = 5.1 Hz), 2.59 (4, 1H,
J= 2.2 Hz), 2.88 to 2.94 (m, 2H), 6.07 (br s, 1H),
30 7.07 to 7.14 (m, 2H), 7.52 to 7.55 (4, 1H, J = 3.0 Hz).

(i) ethyl 4-[3- (4, 4-dimethylthiochroman-5-yl)-3-
hydroxyprop-l-ynyl]lbenzoate
In a way analogous to Example 3(c), by reaction
35 of 3.34 g (14.4 mmol) of the compound obtained in
Example 10(i) with 3.97 g {14.4 mmol) of ethyl
4-iodobenzoate, 4.66 g (85%) of ethyl 4-[3-(4,4-
dimethylthiochroman—S—yl)-3—hydroxyprop—l—ynyl]benzoate
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4-[3-(4, 4-Di net hyl t hi ochr oman- 5-yl ) - 3- hydr oxypr op- 1- ynyl ] benzoic acid
In a way anal ogous to Exanple 2, from4.66 g 15 (12.3 mmol) of the
conpound obtained in Exanple 10(j), _:%041_g (78% of
4-[3- E)4, 4- dijrret hylht hi ochr oman-5-yl ) - 3- hydr oxypr op- 1-ynyl ] benzoi ¢ acid
are obtained ig.,4l . f breyi, SQET nWdrth: | bbi@eP Ot HOf
198[err] C g1rerr_lﬁ > g)% tglfrl:) [err] 1.1154 (s’f@%%’ 1.e56 (s, 3I—3,
2.08 to 20 2.meltingoppink of 4883C94 (m 2H), 6.29 (s, 1H), 7.10 to
;- ég Egi gQ,JYH4§M(§dI(4<Z:5§U13)J & 8.3 ﬁ 38,60 {dd.1 Hz) ,1H .58 (6, BR 3 Hz),
. , ' = 8. 5 4- —
[ 3-(4, 4- D net h}l'lsﬁi olhr oﬁhl 5?yP$§£8p}J{:‘-]€f.ﬁyfTbe%%i'c2'28 a&‘li'd i, J =
In a vvaé alroml 06ads Hz) ,Exanpbe 8o f20062. 66 g2H), (8.82 mial) 3H.thé =
conpound obt ai L \Exagpl : 1,0Q g 9 f 7
4-[3- (4, 4- di rre?’ﬁg'l H%)dchr'orrgn?(é'yl L g prgbﬁﬁzﬁi'l?ﬁgﬁzo?% acita i &
obtained in th@Hornve#8 (dbeRHe cFystaBs3wiHd a feblinffoi AHofI =
207[err] C. o972 WA (dlow laVB, beer 2 k(s 6H), 2.05 to 2.10
97 (m 2H), 4.01

(m 2H), 2.92 to 2. (s, 2H, 7.01 to 7.03 (m 35 2H)),
7.25 to 7.31 (m 1H), 7.45 (d, 2H, J = 8.3 Hz), 7.97 (d, 2H, J = 8.3
Hz) . 10 EXAMPLE 11 - 42 - EXAMPLE 13 Et hyl
4-13-(3,5-di-tert-butyl-2-(methoxynet hoxy) - :

phenyl ) - 3- hydr oxypr op- 1-ynyl ] benzoat e (a)

1- br ono- 3, 5- di 43—~ [HutdADinatiiithipebrionan-5-v3 ) pdrhydroxyprop-1- 40, 00
g (140.2 mml)ﬁfylzj1b%rf§dﬂc?raldi@“yl - 6- br omophenol and 400 m of DMF
are introducedmto = —one 11tre fhree-necked flask. _The solu

[
obtained is cool ed b 3- Foer #0909 §Oor=X B A Ay dri-h" a%eggdged 10
and the m xture(is Sthid19d &t &REeebhPouhdr obtatined dn Examglle 710Kj{154.0

ol ) of chlorqrethyl meLlyl ©fhgr 13194, 4-dimethylthiochroman-5-yl) -3-
hydroxyprop-l-ynyllbenzoic acid are obtained in the
form of a brown solid with a melting point of 198°C.

IH NMR (CDC1;) 5-1.54 (s, 3H), 1.56 (s, 3H), 2.08 ¢to

20 2.12 (m, 2H), 2.90 to 2.94 (m, 2H), 6.29 (s, 1lH), 7.10
to 7.16 (m, 2H), 7.48 (4, 2H, J = 8.2 Hz), 7.61 (dd4, -
1H, J = 6.7/2.3 Hz), 7.99 (4, 2H, J = 8.3 Hz).

EXAMPLE 12
25 -
4-[3~-(4,4-Dimethylthiochroman-5-yl)prop-1-ynyllbenzoic

acid

In a way analogous to Example 9, from 2.06 g
(5.82 mmol) of the compound obtai_ned in Example 11,
30 1.00 g (51%) of 4-[3-(4,4-dimethylthiochroman-5-yl)-
prop-l-ynyllbenzoic acid is obtained in the form of
beige crystals with a melting point of 207°C.
Iy NMR (de-DMSO) & 1.51 (s, 6H), 2.05 to 2.10 (m, 2H),
2.92 to 2.97 (m, 2H), 4.01 (s, 2H), 7.01 to 7.03 (m,
35 2H), 7.25 to 7.31 (m, 1H), 7.45 (d, 2H, J = 8.3 Hz),
7.97 (d, 2H, J = 8.3 Hz). |
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t hen added. dropwi se and the reaction mxture is stirred for one hour at

roomtenperature. The reaction m xture Is poured into a 1N

HO /ethyl ether mixture and 15 extracied_wth ethyl ether and the
organi ¢ phase is separated by settling, dried over nagnesium sul phate
and evapor at ed ExA®rE0® a3( 100°/c) of the expect ed corrpound are coll ected
in the form of [ e . 9H) ,
1.43 (s, 9H), &= S : :
7.39 (d, 1§heihy—l)2—34hlyfzi):oxyprop (lb)myl]benzoate

3,5-d b 46.00 g (140.0
m"rIS)I)ImE e{ Le gf)(% our%'((j_%(%t) gxygg%t XB{;LQ‘E”%%ngﬁ 13’(‘35:113}%1“35]60?? of THF( are

i ntroduced $nt dpenzeng t hr ee- necked flask under a stream of nit rogen.

61.5 m (154.00 mmol) af ap ngbuuxhblhhﬂ:{mo'aﬁ' 0§, 4-di{erMp %ﬁwe)

are added dropw se at -78[err C and m xture is stirred r
mnutes at thi ®roxmephgpols r &0% &1 18f0 OMF (388, dnkkAduasd DRtar et hen

added drogﬁn&e ldrgel thrdednddkdd ﬁi%gu\edrghe s8lutioho C?Huéﬁned is -
t enper at ur e. e reaction re cidifie rochl or ci
(1N) and extra&P8dSH 1P elsnypggt’h 57@ ﬂg ‘?:r’p‘%%sgr % at ed
by settliny dendd 8Be owixtumgnds um:surpdataa: ari@°e.\/aﬁorat33m mzkﬁatﬁ)éhg
(100% of e PRAeCtEsy O B Gl il P! @t%]eﬁ Kt

orange oil.

(CDCIg[ err]) [erttien] agdeds drpmwise apd thejeactipn mixture 31«1; stelgped s,

SH)( )7 611 Eg SJ.E?,r :[brret %&Jﬁ"f&t %ogltahﬁ'_@m eratﬁﬂe }]]T'ﬁez Yeddionl tnPédrufe 1H) .
C I-1er - nme X rre en

(trimethylsilaryl)® yxlrit%l TV L) %R Lﬁfgo XY And

trinmethyl sifyl m‘ﬁlc&:leel withnetiSA nethér THndr Ehentdmﬂalmﬂ.d phiagea is

bt ai nod 15 cofBR Ry obly fRECTERY bl Wk DohgBiR Shfhdces 10

n-butyl Iithi umasd evameraredM (46 Hdkahe(lA}% afidthe expected compound
are collected in the form of an orange oil.

'H NMR (CDCl;) & 1.28 (s, 9H), 1.43 (s, 9H), 3.69 (s,
20 3H), 5.21 (s, 2H), 7.30 (4, 1H, J = 2.4 Hz), 7.39 (4,
1H, J = 2.4 Hz).

(b) 3,5-di-tert-butyl-2-(methoxymethoxy) benzaldehyde
46.00 g (140.0 mmol) of the cémpound obtained
25 in Example 13(a) and 500 ml of THF are introduced into
a three-necked flask under a stream of nitrogen.
61.5 ml (154.00 mmol) of an n-butyllithium solution
(2.5M in hexane) are added dropwise at -78°C and the
mixture is stirred for 30 minutes at this same
30 temperature. 13.0 ml (168.0 mmol) of DMF are then added
dropwise and the mixture is allowed to return to room
temperature. The reaction mixture is acidified with
hydrochloric acid (1N) and extracted with ethyl ether
and the organic phase is separated by settling, dried
35 over magnesium sulphate and evaporated. 46.00 g (100%)

of the expected compound'aré collected in the form of
an orange oil.
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dropwise at -70[err]C, the reaction mxture is stirred for 30 m nutes

at this sane tenperature and is returned to -20[err]C. This solution is
run dropwi se onto a cold 15 (-70[err]C)_ gglution conposed of 44.00 g
(158.0 mmol ) of the conpound obtained i'n Exanple 13(b) in solution in

550 nm of anhydnguWF(cﬂ'@f )t SPE! 3B ur(g ofgrhhe 1.44 resct bay, m3xtgq e(g§
returned to roomterrperatu over $ t he re%c{’_%g
then acidified wWih 2-0%hy&Fockidrid z%‘l of I\iHanﬁ Exr

et her and thei,organix, @hase 119 .22pdis3t ad)hy settling, dri ed over
magnesi um sul phate and evaporated. 59.00 g (100% of the expected
conpound are collected in the form of an orange oil. 25 [err]H NWR
(cod [err]) léerr(jc)l I|2—((x,S-Qd)-terwt(tarl—gki)(meth@@,thoxy)BH)“—,nyl$.-81 (d,
1H, = K -16+3 Hz), 4.88 (d, 1HJ = 6.3
He) | ’5.55 ()ﬁfm?J‘Eég’ls(ﬂsa IRrobs2; ém(“’?" J = 2.5 56 (d,
1H J = 2 5 Hz). 3018.6Q g (190. 0 mmol) of tr1methy1s1ly acetylene

éé(g’o&di(i f; Lelrg - iy 1§O(ﬁﬁt ReEX DR hg?fr)é) l?ilﬁfb%duced iptep=2- mré?oheckﬁd%o
: .0 n e conpound oht ai.ne c

o of T are i M CERTR S HECeaN, A AitToen ARl EHATL A AT oE:

ni trogen anti0a obtatmerdabis ytaoiedhi ton $T78RC | d26 s®ini i 610 ¢ JMmmoIHFYE i anr un -
in dropw se. Th en AR ghﬂldé%”r tlhuﬁ;l%ﬂ ”(%‘3'5540r in hE¥9nlPUr§8t 48884

tenperature, S -44-
hydrochl ori ¢ acidrqemi)sent ex7P3€t ebhai ma@ﬂcnyn aipgure ispretireedr §anic

phase is separatsgy Mh@@éé'é@gthﬂé' game tefpRirafFagac sndm il Fbaithéd dro
evaporated. 6. [Iacuna] (139 of .the exp /gired ¢conpound are coI !Lgct ed

inthe 5 form off%if or oiSoltdon 36 gruRoofirgPwises, SnEP-
tert-butyl - 25hydr-opogdengblptipn?-ydmbosed aE coll@Cted (158.i0n nimad )f oom of

il H N t.h
aR fatafy ool S TN OB
3.90 (d, 1H, J 556.ml Hz9f 4adbydfdus1HTHF .= h® HA)emperatdn®s ¢&, the, J

I:-'|z)6 % 7522 Y %Céﬂgn nikturd iF retwrdlE- §0H?c)oom7 tndehatiide Joves: O
’ two hours, the reaction mixture is then acidified with

20 hydrochloric acid (1N) and extracted with ethyl ether
and the organic phase is separated by settling, dried

over magnesium sulphate and evaporated. 592.00 g (100%)
of the expected compound are collected in the form of
an orange oil. _ _

25 'H NMR (CDCli;) & 1.12 (s, 9H), 1.18 (s, 9H), 3.49 (s,
3H), 3.81 {(d, 1H, J = 5.4 Hz), 4.68 (4, 1H, J =
6.3 Hz), 4.88 (4, 1lH, J 6.3 Hz), 5.55 (4, 1H, J =
5.3 Hz), 7.16 (d, 1H, J 2.5 Hz), 7.56 (d, 1lH, J =
2.5 Hz).

30
(d) 1-(3,5-di-tert-butyl-2- {methoxymethoxy)phenyl) -
prop-2-yn-1l-ol ' '
58.00 g (154.0 mmol) of the compound obtained
in Example 13(c) and 300 ml of THF are introduced into
35 a three-necked flask under a stream of nitrogen and a
tetrabutylammonium fluoride solution (1M in THF.) is run
in dropwise. The reaction mixture is stir;:ed for

two hours at room temperature, is then acidified with
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2.5 Hz). . [err]HNWR of 1-(3,5-di-tert-butyl-2-hydroxyphenyl)prop-2- 15

yn-1-ol (CDC[err]) [err] 1.30 (s, 9H), 1.43 (s, 9H), 2.72 (br
s, 1H), 2.80 (d, 1H, J = 2.3 Hz), 4.94 t0,5.05 (m 1H), 5.66 (br s,
1H, 7.27 (d, 1H, J = 2.3 Hz), 7.32 (& 1IH J =2.4 H). 20 (e)

ethyl 4-[3-(3,5-di-tert=hutyl-2- h ROXe ;
phenyl) - 3- hydrglg@?gjrogtp}){ %ﬁ%yl%%%&nzggﬁa ‘%)&én% ét%q Ogltg-jh fft).:.hylmr%tl:r)le%f t he
conpound obt ai med | the orgaakp| Phased)is ssepayptad. bymesttldndet Hriedi odo-

benzoate and 4Qydy oﬁathEEEHMI A 5N E 1ahld 08VEBErabedsUCECFTAMEMY] i@t 0 a
round-bottonmed fl ask. The reaction m xture is degasl ed wih, nitrogen
for 20 mnutes @3%) oft Hdie 3PBPRGLEE GAMRIRY 0BT Ry S]tﬁ"srﬁ i pRenyire

phosphi ne) pgl | Fdirm(df ) anC iranhigée oilarend agded.g (30&) of rkacdj®Hrdiixture

is stirred at roomte rature for 30 ' h - [

acidified witHFeIN “®%‘3’J§’é’§ﬁ°&?@i"%¥ﬁé¥’§ﬁ&9 %?Pa%? §§r %%%Ié;‘%%?gg‘%‘ﬁgr
and ~ the ordanithephfasm icf separangs byplsettling, dried over

magnesi um sul phat i‘qnﬁa“?ﬁfvé}%”%ﬁgc_ %%&JJS%%‘@%%% ?cﬁéé‘iﬁ% 1.32 S(PUrofEj ed by

chromat ography on a silica co a m xture conposed of 10%
ethyl acetate dnd%f(9009H), Repiardd., Aferd evagoPalliZhg thed SsolSentd) 6. 00

gh(e gnyT/% 5 %ng 3 &dwvka, éhi,l?)]-%?):S-siits- RN, - byltslyda-adcmmoxwet hexy)Hz),
- 3- r oxyprop: l-yn enzoate _are c¢ollected.in
- 45 - the 'f‘gsrm B‘%' ant Bt anﬂey=p0\ﬁdér %\'ZQH atsr‘rglgti n(éi%oi r11tH’of J
89-91[err]C. 5.4/ s3 HANRT{AX {&r I8, [®rx]215 He)Xs,79H), (d. 3BH(tJ SH, J
= 7.1 Hz), 32154!,”41)3 9H), 3.73 (s, 3H), 4.09 (d, 1H J = 5.5 Hz), 5
2H, = 771 Hz)

4.37 (q, f , 4.93 (d, 1H J = 6.3 Hz), 5.12 (d, 1H J =
6.3 Hz), 6.00 ‘H dNMRHof -4355mHd)i-tert-bugyl-2dhydrpxyphenyd)pgrep-2-53

d, 2H, J Fe8. - J 2 , 7 9 , J
(3 2H. 7 368 4ati-cn (cBel) (& 1tho) (2 Buiy) 17499 (), BH).) 3.624

4-13-(3, 5-Di - t efB% it y}ED- (ZeBPotdnetHoxy) phényl fizd, 4.94 to 5.05 (m,
1H), 5.66 (br s, 1H), 7.27 (4, 1H, J = 2.3 Hz), 7.32

(d, 1H, J = 2.4 Hz).

20 (e) ethyl 4-[3-(3,5-di-tert-butyl-2-(methoxymethoxy) -
phenyl) -3-hydroxyprop-1-ynyl]lbenzoate -

6.00 g (19.7 mmol) of the compound obtained in

Example 13(d), 5.40 g (19.7 mmol) of ethyl 4-iodo-
benzoate and 40 ml of triethylamine are introduced

25 successively into a round-bottomed flask. The reaction.
mixture is degassed with nitrogen for 20 minutes and
then 375 mg of CulI and 700 mg of bis(triphenyl-
phosphine)palladium(II) chloride are added. The
reaction mixture is stirred at room temperature for

30 five hours, poured into water, acidified with 1N
hydrochloric acid and extracted with ethyl ether and
the organic phase is separated by settling, dried over
magnesium sulphate and evaporated. The residue obtained

is purified by chromatography on a silica column eluted

35 with a mixture composed of 10% ethyl acetate and of. 90%
heptane. After evaporating the solvents, 6.00 g (69%)

of ethyl 4-[3-(3,5-di-tert-butyl-2- (methoxymethoxy) -
phenyl)-3-hydroxyprop-l1-ynyllbenzoate are collected in
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hydr oxyprop- 1-ynyl ] benzoic acid In a way anal ogous to Exanple
2, from1.50 g (3.3 mmol) of the conpound obtained in Exanple 13(e), 15
1.20 g (85% of 4-[3-(3,5-di-tert- bUtéL 2- (et hoxy-

nmet hoxy) phenyl ) - 3- hydroxyprop 1-ynyl ] benzdi acid are obtained in the

(O0G Ler iy [er e Hm OE ot Bpelndy P°§1$q* Vi A5 eing W AT
1H), 4.97 (d, 88-912C6.1 Hz), 5.12 1HJ—61Hz)6oo (s, 1H),

7.38 (d, 1H 3y ‘NMR énéﬁhz)s 173451(s(CbH)2H1~h9= &A3).g 778 Heh, 1H J
= 2.5 Hz), 8.00 EXAMVPLE 15

25
4- [ 3- (3, 5-di -té—r14-3‘-buﬁsyl %‘*hyd?o%?pﬁényl#‘b 209 h{dir 0¥ pr dp-=L- gﬁlqﬂenzoate
In a way sanal.ggougg, t aH, BXENpl §.113=9),, 4183 (d,raantign=o0f619.109) g

ontained | Fni2 Chcabr e Astap-d Pr0 BS (. Aol oS Yyt

4-i odo- belzd&t e(d 5. @8, g J 3292 .&F Hzt)hyl7453[ 3443, 2 -»tTe|=t 8 4 Hz),
but yl - 2- hydr oxyp vl YOI QX WBPI0 yRYbkbgRz0at;e - byai ned in

t he form of an”of V\(Iﬁil)té'ﬂgo d \)Ié\ll tsh@rz% 56 %I t?la ﬁhm nt o 142 44 err]C.
[err]H NVR (CDCl[err]) [err] 1.31 (s, 9H), 139(t 3H, J = 7.1 Hz),

1.44 (s, 9fb %}&ij]‘_@lgl"] J = 6.2 Hz), 4.37 (g, 2H, J =7.1 Hz), 5.90
d, 1H, J = 6. 2H) o - 46
O A ty]-2-¢methoxymgthenriphanyl) =3-; _ g 4"
Hz) EXAIbEIdi'o}@pz‘bp—E.t—h llbenzoic acid

In'a vy anal ogous Lo S o8 FEidas OBo' mxanppdy | TR E 50 o

conpound obt ai HSd 3 mu@lAnPE the compoumgh @bta:( inofExammligy| 13 (e) ,

ng 2| ﬁ] 2d5l gst taripy yl (85910 Jdwdraxypbesyb)as opete YBYLY PEDZ PRk EnSkH-
methoxy)phenyl) -3-hydroxyprop-l-ynyl]lbenzoic acid are
obtained in the form of a beige powder with a melting
point of 197°C.
'H NMR (CDCl;) & 1.33 (s, 9H), 1.41 (s, 9H), 3.73 (s,

20 3H), 4.35 (br s, 1H), 4.97 (4, 1H, J = 6.1 Hz), 5.12

(d, 1H, J = 6.1 Hz), 6.00 (s, 1H), 7.38 (d, 1H, J =
2.5 Hz), 7.51 (4, 22H, J = 8.4 Hz), 7.78 (4, 1H, J =
2.5 Hz), 8.00 (4, 2H, J = 8.4 Hz).

25 EXAMPLE 15 .
Ethyl 4-{3-(3,5-di-tert-butyl-2-hydroxyphenyl) -3-
hydroxyprop-l-ynyllbenzoate

In a way analogous to Example 13(e), by
reaction of 10.00 g (38.4 mmol) of 1-(3,5-di-tert-
30 butyl-2-hydroxyphenyl)prop-2-yn-1-ol obtained in
Example 13 (d) with 10.60 g (38.4 mmol) .of ethyl 4-iodo-
benzoate, 5.00 g (32%) of ethyl 4-([3-(3,5-di-tert-
butyl-2-hydroxyphenyl) -3-hydroxyprop-l-ynyl]lbenzoate
are obtained in the form of an off-white solid with a
35 melting point of 142-144°C.
‘H NMR (CDC1l3) & 1.31 (s, 9H), 1.39 (t, 3H, J = 7.1 Hz),
‘1.44 (s, 9H), 2.80 (4, iH, Jd = 6.2 Hz), 4.37 (g, 2H,
J = 7.1 Hz), 5.90 (&, 1H, J = 6.2 Hz), 7.34 .(s, 2H),
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fformpf a-white powder with a nelting point of 113- 115[err] C.

[err]H NVMR (CDCl [err]) [err] 1.31 (s, 9H), 1.39 (t, 3H, J = 7.1 Hz),

1.44 (s, 9H), 3.80 (s, 2H), 4.37 (q, 2H_ Js=_7.1 Hz), 15 6.77 (br s, 1H),
7.13 (d, 1H, J = 2.3 Hz), 7.27 (d, 1H, J =2.3 Hz), 7.48 (d, 2H, J =
8.3 Hz), 7.98 (d;z2H : EXAYP 2 Bt hyd,
4-[13-(3,5-di -tgrjty%u%% Hr)rét r?g%ng‘?]yl)zr{é J ygﬁéégprgpol y%yl]tz)gnzoate
(a) 1-bronp-35-Ai8&tdeMz)but yl - 2- met hoxybenzene In a way

anal ogous to Exanple 13(a), from 25.00 g (87.6 mmol) of
2,4-di-tert-butyl-6- br%(rg)phenol 25 and from13.70 g (96.4 nmmol) of nethyl

| odi de, 27.00 @& 1-brono-3,5-di-tert-butyl -2- met hoxybenzene
are. obt ai ned |rEﬁ1hﬂ.form-QB—a(B 6rdtigeerttbutyl- Behyﬁfbﬂﬁ@ném:ggﬂ._[ err]
1.29 (s, 9H), 1, (bé 9@t 3.91 (s, 3H), 7.27 (d, 1H, J

Hz), 7.40 (d, 0.2.4 Hz). (b)

3,5-di-tert- butyl 2- methoxgbaieyal aledlegous to Example) 4. vieserandl-88o8s to

Exanpl e 13(b), (f'g 03“mm<>10)25o(¥3 9h€83c a Oébéiﬁl@mqyn@ﬁh{pa@edy n

Exanple 35 17(a 0 (100% expect ed ou r

obtai ned in the 43 M of ran@& oi © Y. ®4-T5078. 5 as"eeke St ey1-3-

?7 - . err7 &qumﬂe)rﬂﬂdp{leryﬂym%z(@t&are1o&alma 9H), the93

s, 10. 34
(s, 1H). ’?%5"‘ ?f(§5WBiLtFeP[° fulenld ’5‘% Her | PRt ¢ RIAREED

met hyl si | anyI ) pkIFRQ@- yn- 1- ol In a way anal ogous to Exarrpl e
13(e), from 1 2305 t coppeyn obgﬁl ngd-i p Exagyl e
17(b), 30.00 1%%@:)) )e expe%%egécogﬁ())ungpar e(ét obt ai ned mﬁ'?ﬁe form
of a beige pomde-r44r\n (ﬁr a9ﬁélut|3n@0 (s, 2H), 4.37 (g, 2H, § = 7.1 Hz),

15 6.77 (br s, 1H), 7.13 (4, 1H, J = 2.3 Hz), 7.27 (4, 1lH,
J = 2.3 Hz), 7.48 (4, 2H, J = 8.3 Hz), 7.98 (4, 2H, J =
8,4 Hz).

_ EXAMPLE 17 |
20 Ethyl 4-[3-(3,5-di-tert-butyl-2-methoxyphenyl)-3-

hydroxyprop-1-ynyllbenzoate

(a) 1l-bromo-3,5-di-tert-butyl-2-methoxybenzene
In a way analogous to Example 13(a), from

25.00 g (87.6 mmol) of 2,4-di-tert-butyl-6-bromophenol
25 and from 13.70 g (96.4 mmol) of methyl iodide, 27.00 g

(100%) of 1-bromo-3,5-di-tert-butyl-2-methoxybenzene

are obtained in the form of an orange oil.

¥ NMR (CDCl;) & 1.29 (s, 9H), 1.39 (s, 9H), 3.91 (s,

34), 7.27 (4, 1H, J = 2.4 Hz), 7.40 (4, 1lH, J =
30 2.4 Hz).

(b) 3,5-di-tert-butyl-2-methoxybenzaldehyde
In a way analogous to Example 13(b), from
25.00 g (83.5 mmol) of the compound obtained in Example
35 17(a), 21.00 g (100%) of the expected compound are
obtained in the form of an orange oil.
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¢ point ~of 104-106[err]C, [err]H MR (CDCl [err]) [err] 1.13 (s, 9H), 1.20
(s, 9H), 2.39 (d, 1H J = 4.7 H), 3.69 (s, 3H), 5.59 (d, 1H,

2 J = 4.0 Hz), 7.15 (d, 1H, J —25Hz)467 43 (d, 1H, J =15 2.5 Hz).

S (d)  1-(3,5-di-tert-butyl-2-nmet hoxyphenyl) prop-2-yn- 1- ol

. Comoun obrar SR TS B(dlaz | (80 88y 0398 91d SPofhy [Tl b3l (e
" conpound are  3H3pt a|'7n§él i e helIForrF}[oF ar -8r g‘ﬁée ofk71 (d{er3l= H NVE
(CDA[err]) [ernl.slyss, (q,o glj)ésl {Q)(_s 9H), 2.63 (d, 1H J = 2.2
HZ), 3.88 (s, 3H), =25 2.2 M), 7.35 (d, 1H J =
2.5 Hz). 7.58 (d, 1H. ) 25 Hz) (e) ethyl

4-[3-(3,5-di 5 t er(ic)butiH (32 sdih@erith oyl -3 -methokyghenyh) op- leybyl | benzoat e

30 anal QuUS to le 13(e), by reaction of
23.30 ¢ (85 Om%’ﬁg’l\g\@')él rogo%pg’ﬁngxgqp obtained in Exanple 17(d) with
23.50 g (85.0 mml) of In ethyrlay4 poddbgousat b 2Bx@aaple (5B34chf efrgm
4-[3-(3, 5 iy gy sv'cgmdaathwmw%am md.leﬁr@rdawrma Ly nigkdmp B0

benzoate are obtai ned in the form of a melti ng poi nt
of 101-103[err] &7(P). [&P-PA ﬂNR(%@ﬁij[é?ﬂ])tf{eerPf@fcmd( scompgund qre;
3H48J S. thgf*zé?btalnféd‘lzlr{ Sth@"'forl_gt)yf gadolzéﬂz%meéeﬁ Hll5:h4&H29t)'ﬁeIt$1n§|'|) .
(d, 1H, J=25992§"%°%H§(94(16’6}514 8.4 Hz), 7.65 (d, 1H, J = 2.5
Hz), 7.99 (d 2B JMRS. (CDHD;) BlZEXAS/PLEHlB 1.20 (s, 9H), 2.39 (4,
4-13-(3,5- -teHBﬁbubyl - 2- HE§hﬁéyphe?yé%y3ﬁgyd@§ﬁyprgpsg 6d1 nyI]Q§n20|c

acid a way anal ogols
4.0 Hz), 7.15 1H, J=25Hz),743( 1, J =
15 2.5 Hz).

(d) 1-(3, 5—di—tert-butyl—2—methoxyphenyl)prop—2-yn'—1-'
ol
In a way analogous to Example 13(d), from
20 23.00 g (66.0 mmol) of the compound obtained in Example
17(c), 25.00 g (100%) of the expected compound are
obtained in the form of an orange oil.
'H NMR (CDCl3) & 1.32 (s, 9H), 1.40 (s, 9H), 2.63 (4,

1, J = 2.2 Hz), 3.88 (s, 3H), 5.81 (4, 1H, J =
25 2.2 Hz), 7.35 (d, 1H,  J = 2.5 Hz), 7.58 (4, 1H, J =
2.5 Hz).

(e) ethyl 4-{3-(3,5-di-tert-butyl~-2-methoxyphenyl) -3~
hydroxyprop-1l-ynyl]benzoate

30 In a way analogous to Example 13(e), by
reaction of 23.30 g (85.0 mmol) of the compound
obtained in Example 17(d) with 23.50 g (85.0 mmol) of
ethyl 4—iodobenzoate, 20.00 g (55%) of ethyl 4-[3-(3,5-
di- tert—butyl'—z -methoxyphenyl) -3-hydroxyprop-l-ynyl] -

35 Dbenzoate are obtained in the form of a grey powder with
a melting point of 101-103°cC.
H NMR (CDC1l;3) & 1.34 (s, 9H), 1.39 {t, 3H, J = 5.2 Hz),

1.42 (s, 9H), 2.74 (4, 1H, J = 5.4 Hz), 3.93 (s, 3H),
[

et Has Been R laced

T



(11. 8. mol,) of the conpound obtained in Exanple 17(e), 10 4.50 g (96%
of 4-[3-(3,5-di-tert-butyl -2-net hoxy-

phenyl ) - 3- hydr oxypr op- 1-ynyl ] benzoi ¢ acid are obtai ned in the formof a
light-yellow solid vvitharrelting poi4ft -of 208- 209[err]C [err]H
'NIVR(CDCI[err]_Z[err] 1.29 (s, H_}J 1.37 (s, 9H) 83 (s, 15 3 5. 80
(d, 1H 370 (Ra) 2H-6 do=(4;1 Hy). §.94 (d5 BHHz)J 7. 574(HZ)H I =
;-SBHZ%,OI 7. ga'(dn 2Ha,d m, g &32%2151%7 §250(dea, 1bH, = 8244rﬂ212)),,
4-13-(3,5-Di -t’ér?Sbffﬁylf‘éc rf%tﬁo%y%ﬂéﬂm )'E) 93% éﬁ,&ﬁﬁo W |c aC| d

In a way anal ogous to Exanple 9, from1.50 g (3.8 mml) of the conpound
obt ai ned ig g25 1.40 g (97% of

4-13-(3,5-di -t =2- met hoxy- phenyl)prop 1-yn | ] benzoi.c acid are
obt ai ned in th@-[3 (3 P bf terptiput gt S KYRIOP37 -

239[err]C. 11 ‘}1%%1@%{&”]) [err] 1.33 (s oH), 1.41 (s, 9H),

3.83 (s, 30 7.27 (d, 1H J = 2.2 Hz), 7.46 (d. 1H,
J = 2.2 H), 7.47 (d, BN 2)-way 2apgjogousg 4oy, Eimﬂple 2y fpom 5000 g

;1 Elg E5 EXAVPLE milol) oft e compound obtained in Example 17(e),

- - -t

but 4- t i h
yl) - 3- hydﬁgxyp o) 61 yEly %%gﬁ)z/gg?goxyi_bq &ny?J tc%r T s %utxlbtzomﬁ?_ 5
80.00 g  (426pemyd) -)3-bYdrde>mpheme1]betmb1c agid0 aref dbdadnesD\\K8
sul phoni ¢ aci d;f esiyy, 2aEG R XSfl 1N 11%hé géi?l% Y& ”%Elﬁﬁd 4! i’a%’itlﬂée

mxture is heat ed to Lerr tream of 1sobutylene i's passed
through for  PoBmth@fir2087$@9%€action mixture is cooled and the 10

residue is purli}f |mbycg@§_§) ng ghrpouols.a sijj ca.g9l uy) om) el gt ed wg,h a

m xture d of_9 % Qr. orret ane of 5% hept ane. 88 00 g

(90% of ilglacte% L‘%Wp re coFI‘gcﬁég in®t g‘% Yeld ow

oil. [err]!H 6INRz Y CDQl.Rarr1dq, [&H] d.38 15 B, 2.%39 (&, 1%1, @& 55 (d,
8.3 Hz), 7.62 (d, 1H, J = 2.4 Hz), 7.93° (4, 2H,

J = 8.3 Hz), 13.14 (br s, 1lH).

20 EXAMPLE 19 _ -
4-[3-(3,5-Di-tert-butyl-2-methoxyphenyl) prop- 1—yny1]-—

benzoic acid

In a way analogous to Example 9, from 1.50 g
(3.8 mmol) of the compound obtained in Example 18,
25 1.40 g (97%) of 4-[3-(3,5-di-tert-butyl-2-methoxy-
phenyl)prdp—l—ynyl]benzoic acid are obtained in the
form of a white powder with a melting point of 237-
239°cC. _
14 NMR (cpcls) & 1.33 (s, 9H), 1.41 (s, 9H), 3.83 (s,
30 3H), 3.87 (s, 2H), 7.27 (4, 1H, J = 2.2 Hz), 7.46 (4,
1H, J = 2.2 Hz), 7.47 (4, 2H, J 8.2 Hz), 7.99 (4, 2H,
J = 8.2 Hz).
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15 1MW, J = 8.4 Hz), 7.16 (dd, 1H, J = 8.4/2.4 Hz), 7.35 (d, 1H, J =

2.4 Hz). - (b) 3-(tert-butyl)biphenyl-4-ol In a way
anal ogous to Exanple 7(b), by reaction 20 ,,0f_ 40.00 g (175.0 mol) of the
conpound obtai ned in Exanpl e 20(a)” with = 34.60 g (283.0 nmol)

of - phenyl boggﬁgg.%Eagbd 27.00 g (68% - of the expected conpound
are obtained in f asbrown oi | . A [err]H NI\/R(CI?CI[err]) err]

1.46 (s, 9H) , y 1 L3 H, J
= 2.3 Hz), 7.31ly68~3lkvdro 21 nbgnilaa&é, 2H, J = 7.2 Hz), 7.50 (d,
1H, J = 2.2 . J =14 H). (c)

5- br ono- 3- (tert {B ty?)‘ﬁ?ﬁﬁehﬁy 27.00 g (120.0 nmol) of the
conpound obtsi ned I BoEganyl e AAY6.)0 anb1)20 o of 4-dbedrhasiosis hanarsl e

i nt roduced |nto oun t t sk, l oI
Oferr1C 6.4 m 8¢ D318 Chmoby el Saih; Rurkpgahialid FRgig, ardonlte e
mxture is sti raecZEQ)nn]t ethmmenkead Bhask| eﬂ’h]acmmtsmajrm etlestedurho
t hi osul phate soggb O?ﬁﬂds LA4&han of eXEEBEEy PENE Slgabébggdo%hr% for

di chl or onet hane_an organi ¢ phase I's separate settl washed
with =~ water 88 nBgBFsl 'Fpedr}”%%lc FakpRRaT @ m | ﬁ?ﬁ]@‘%\n@n the

- |SP e wm&@féaaaé i¥2. ;ﬁﬁ:l:l&:(e%%y %aéé"ﬁ@x]ﬁﬁﬁbl\l@@hpéoéliq{lc&r Q:olumn]
col |l ecte in e vell Qw. 0Ol er err err
T (o ony ! "eauBed Ghidh /! nddsBre: compdped,] ok Whh UERaSdHduitie]
7.6 Hz), 7.44 édd lbl,f 5% JhepttadeHz)88 70019 t o(JOER (af he J expected),

7.57 (d, #?Pu%dzalfl@ collec e&d§%l tlﬁ ?rm of a yelloy . 011

5- brom)3tert- met hox

anal 0gous o ExaﬂpNgRlﬁq%ls)b§ 1038 ebet | BH) of 42790 (8« 24D, mhoBP okt he
C]Qrfpound obtmi neg, g £ng xagple7 A claa, WMikh 2.9 gnh/2.42624, Mmoo
(0]

(& 1H, J = 2.4 Hz).

(b) 3-(tert-butyl)biphenyl-4-ol
In a way analogous to Example 7(b), by reaction
20 of 40.00 g (175.0 mmol) of the compound obtained in
Example 20(a) with 34.60 g (283.0 mmol) of”
phenylboronic acid, 27.00 g (68%) of the expected
compound are obtained in the form of a brown oil.
IH NMR (CDCl3;) & 1.46 (s, 9H), 4.99 (s, 1H), 6.74 (d,
25 1H, J = 8.1 Hz), 7.28 (4, 1H, J 2.3 Hz), 7.31 (4, 1H,
J = 2.4 Hz), 7.41 (t, 2H, J = 7.2 Hz), 7.50 (4, 1H, J =
2.2 Hz), 7.53 (s, 1H), 7.56 (d, 1H, J = 1.4 Hz).

It

(c) 5-bromo-3-(tert-butyl)biphenyl-4-o0l

30 27.00 g (120.0 mmol) of the compound obtained
in Example 20(b) and 120 ml of dichloromethane are
introduced into a round-bottomed flask. The mixture is
cooled to 0°C, 6.4 ml (131.0 mmol) of bromine are added
dropwise and the mixture is stirred for ten minutes at

35 0°C. A saturated sodium thiosulphate solution is added,'
extraction is carried out with dichloromethane and the
organic phase is separated by settling, washed with
Water to neutral pH, dried over magnesium sulphate and

"G




chl oromet hyl nmethyl ether, 8.00 g (100% of the expected conpound are
obtained in the formof an orange oil. 15 [err]HNWR (CDCl[err]) [err]
1.48 (s, 9H), 3.71 (s, 3H) 516(3 L—i) 734to 7.46 (m 3H), 7.51to
7.54 (m 3H), 7.64 J=2.0H

(e)
5-tert-butyl th d
- way anal ogous 5’?%%%%? “‘*3»% PP Ry Syl e5ef B fgroduct, are 11
conpound obt ai wed liectedaripl ¢h20Edym Of MysglgW( 8334 of the expected

conpound are objai the f ol
poi nt of 92- 25h &@F{d h‘f‘%{ﬂ) gl 1 H NIVR (%%CI g\(,avfrg ‘éje\rl\arL%Ih azgq(dslﬂgl-i)

3.66 (s, 3H), 5.64 (&, 1H)ppy. 4? (RHAH F —7855 74&4 @,

7.0 Hz)s 7058: (1d,9 3!2‘)Jv=4&5td427) 537. @2 (ah, l‘J"L—JB=62-I'5), 7. 5—12)(d7 94

(d, 1H, J %oi’yr"’%t% 30 (f)

1-(5-tert- butyll hoxy) bi phenyl - 3-y1 ) -

?éx(tr:rre't??yl)m:canyl)prop -yn-1-ol ¥ I n avvay analogous to
anple 7(g ram 4. . . -

Exanpl e 20(e), (ég ? %%Ot%ejr%f% ef’pg ettg’% %‘%?’E'bo tai ned in

the formof a yellow sdln d ai t¥ay neralagopsi ntoof Ple ohir)qc by

- 51 - l_&o[erxféaléﬂgﬂ (DG Iﬁfsﬁ)(i@rd]m[?%%)l &8, tﬁé')coﬂpé@n&sobgﬁinea 74

d, 5.15
'(d 1H, J = 6. Ay xsmB:le (d2°€L<H J"")lt§ 5 2 (Hf)l, 7‘%% 44, “‘f\ﬂ?l’J —2’5
Hz), 7.46 (t Alorbriethyl Smethyl 7ebRetp 786B0( mg 3HL00%)96 ¢fl, the J =

2.4. Hz) . 5-tert
pr op- 2-yn-1-ol e’ép(QCted (comﬁéu%é) ’5 anaé%ﬁ%él}ggp@gxy%%p%ﬁ?é{hf §5é1£§ 00 g
10 (10.1 nmol )oidf. t he conpound obtai ned i n Exanpl e 20(f), 3.27 ¢

(100% of the eypqghed ERAPOUNS 27 2g0RLAI NRH 1N 71 (s, 3H), 5.16 (s,
oH), 7.34 to 7.46 (m, 3H), 7.51 to 7.54 (m, 3H), 7.64
(d, 1H, J = 2.0 Hz).

(e) 5-tert-butyl-4-(methoxymethoxy)biphenyl-3-carbal-
20 dehyde
In a way analogous to Example 3(a), from 7.80 g-—
(23.0 mmol) of the compound obtained in Example 20(d),
4.31 g (63%) of the expected compound are obtained in
the form of a yellow solid with a melting point of 92-
25 94c°cC.
4 NMR (CDCl;) & 1.49 (s, 9H), 3.66 (s, 3H), 5.09 (s,
2H), 7.38 (4, 1H, J = 8.5 Hz), 7.44 (t, 2H, J = 7.0
Hz), 7.58 (d, 2H, J = 8.5 Hz), 7.82 (d, 1H, J = 2.5
Hz), 7.94 (4, 1H, J = 2.4 Hz), 10.27 (s, 1H).
30 _
(f) 1-(5-tert-butyl-4-(methoxymethoxy)biphenyl-3-yl)-
3-(trimethylsilanyl)prop-2-yn-1-ol '
In a way analogous to Example 7(g), from 4.30 g
(14.4 mmol) of the compound obtained in Example 20(e),
35 4.00 g (70%) of the expected compound are obtained in
the form of a yellow solid with a melting point of 90-
g9l1ecC. '

T




t.he formof an orange oil. [err]H NVR (CDCl[err]) [err] 1.37 (s, 9H),

2.55 (d, 1H, J =-2.3 Hz), 3.66 (s, 3H), 4.89 (d, 1H J = 6.3 Hz), 5.07
(d, 1H 15 J = 6.2 Hz), 5.79 (d, 1H J =@.1 Hz), 7.24 to 7.46 (m '
2F?3 ZSSO to g 54 (nl(BFD 7.85 (d, 1H, J = 2.3 Hz). (h) ethyl

tert- X t go
bi phenyl - 3-yl) hNIglFogEb &E)V”E B E} (s' 9t 1 4 (s gH) n'a ?Na.g/‘la(gl'ogous
to Exanple 3(c)3Hby 3e§c'lt| 1H:o ?2‘@) 54 {‘19)9 #r516) tﬁg'cgnp’bu 42
obtai ned in 2 9 mnhh BGQQ He),(B1.82 (apl LH, ol =t Byb
4- |odobenzoate % of et [ﬁ 85 ter
but yl - 4- ( net hox‘??dat h3x;7 en:H*¢3 yI‘) ?’, Fl)kyﬂt&? 14€ 052 e 1= béiidoat e
are obtained i neihe vosgne& . 62 oym, 03H), 7 9Qe¢d]HrNW(=cmqéizr)]) [err]
1.39 (t, 3H J = 7.1 Hz), 1.46 (s, 9H), 3.76 (s, 3H), 3.99 (d, 1H J =
5.5 Hz), 4.37 (q, 2H, J = 7.2 H), 4.99 (d, 1H, J = 6.3 Hz), 5.17 (d,
%HésJ?d 2H6.3 k), I-85- cdrtabut31=47(me¢hgxymeuhpxx)bxnheqyl-irxikn) Hz) ,

J 3 7 to 7.61 4 .96 (s, 1

2H, J = 8.1 Hz) Brdp? 2%)(3&\/%& 21 (m 4m. (s 1, 798 (d

4-[3-(5-tert- Butyl 4- (TERhBXYA¥L RBRJPEPHReh Exeppies? (3, from 4.00 g
hydr oxypr op-gl- ywiblﬁeﬁﬁBEQ ¥F the compound dPt&iney inakEsgaplet @QOBENDI e

2, from1.50 | t.h b

SR Clpe g ittt pren e et
) bt5<'21| ed i ?Ihgbhéylfeﬁmyb,f anhydanggpobp: 1-ynyl | benzoic acid are

0 i

162- 164[err] C. %gqh?%r @F y q$3£%WdQ%6$E%§ az”%?tw 341Hg Bointy ngz),
34, 5.11 (d, 8. 6§H(SJ i) 5 dubs §cti8 1Eh Y g 5 5% ég ,1H

J = 6.2 Hz)y56. 30( 1 J 3 157 37 = 1 4
(d 2H, 3 227 3 )@%Ei%)t 5769 (e2) aul. 3 (thiz)4=724 t?)3l|'425)(n7 6

62. (d
.85 (d, 1H, J 3H2 07-50 Fl?)7 5491mfm3HkH 7J é‘zi f—E( %4 (‘% ) 5 HZ)

(h) ethyl 4-[3-(5-tert-butyl-4-(methoxymethoxy) -
biphenyl-3-yl)-3- hydroxyprop—l—ynyl]benzoate

20 In a way analogous to Example 3(c), by reaction
of 3.20 g (9.9 mmol) of the compound obtained in~
Example 20(g) with 3.00 g (10.8 mmol) of ethyl
4-iodobenzoate, 3.00 g (65%) of ethyl 4-[3-(5-tert-
butyl—4—(methoxymethoxy)biphenyl~3—yl)-3—hydroxyprop—1—

25 ynyl]—benzoate'are obtained in the form of a brown oil.
¥ NMR (CDCls) & 1.39 (t, 3H, J = 7.1 Hz), 1.46 (s, 9H),
3.76 (s, 3H), 3.99 (d, 1H, J = 5.5 Hz), 4.37 (g, 2H,
J = 7.2 Hz), 4.99 (4, 1H, J = 6.3 Hz), 5.17 (d, 1H, J =
6.3 Hz), 7.35 (4, 1H, J = 7.1 Hz), 7.44 (t, 1H, J = 7.5

30 Hz), 7.53 (4, 2H, J = 8.3 Hz), 7.57 to 7.61 (m, 4H),
7.96 (s, 1H), 7.98 (4, 2H, J = 8.1 Hz).

EXAMPLE 21
4-[3- (5-ter1;_—Buty1-4- (methoxymethoxy) biphenyl-3-yl) -3-
35 hydroxyprop-1l-ynyllbenzoic acid '

In a way analogous to Example 2, from 1.50 g
(3.2 mmol) of the compound obtained in Example 20(h),
970 mg (70%) of 4-[3-(5-tert-butyl-4-(methoxymethoxy)-

This Sheet Has Been Rei




EXAMPLE 22 Et hyl 4-[3-(5-tert-Butyl - 4- net hoxybi phenyl - 3-yl ) - 3-

hydr oxypr op- 1- ynyl ] benzoat e (a) 5 brono- 3-tert-butyl -4-net hoxybi phenyl
15 In a way anal ogous ggpl e 13(a), by reaction of
4.00 g (13. 0 mml) of the corrpound obt ain in Exanple 20(c) wth

890 [err I t of

expect ed] corrpgerﬁ&engrle _yfl)ggt ﬁggxyﬁlrg ge Xn?#eggnzgéfl OWJ%JF %fé'
NVR  (CDCl [ er r ppthdned J:Lm4th¢sﬁom) of3, a97be:(s.v.e Beyder . mthoa melt Hag (m
5H), 7.47 (d, w q._ 5£21koH3 .65 (d, 1H, . J = 2.0 Hz). (b)
5-tert-butyl - ox bi ﬁe car bal dehyde 25

anal ogous to EmeBMB 3@&7DM$$bn§318@)4g(Sv H) 1230 68nd Py @fH)t'he'Sr,Joﬁlrp&‘End
obtai ned i fSEXQEW %r 2 @) Hz), 2130 @, (AK) of=the &imectsesbzpowpm:ml are

obt ai ned in eformof oI|d mel
45[err]C. 30 [Jer'r] éj%&[/e(rdr \),L"[ser‘-‘?] T gl'?)s' .}91%19 @5)’9[;{}[
7.32 t;) 7.393 (m)BH)y 43 7(m(dzH,1HJ J=-’7261H1212), 77.923 £6d,7 ﬁS (m, J =
2.2 Hz 10. 40
1. (5-tert- butyl3§"j ‘et iy b8 phe%‘fﬂ B.51y8 (gL -85 (o 1H, T = 2.0
met hyl si | anyl ) gizdp- 793~ Al 2H, J = 3 1 Hz) aldaydail odBls to Exanple
7(g), fromg.29 g (8.5 nmml) of the conpound obtained in Exanple 22(b),
2.00 g (649 of the expect ed conpound are obtained in

53 - t hEXAMPLEN22, yel | ow solid with a melting point of 94-
96[ err]C BUR (CDCA kenBl)xskeert- QuEﬂrles—mathoxﬁbﬂﬁhénylen-l}yl2.—56 (d,
1HJ-53sz 96 --y]% (td 1H, J 5.2 5 Hz), 7.37 (d,
1H, Jz?leMP—J%@—éﬂ?—l#——}——e‘Eé’— Hz), 7.56 (d, 1H, 1 = 2.4 Hz).
7.60 (d, 2H, Jaﬁ'75&bromd$@~tétﬁfbﬂhylﬁﬂﬂmethﬁxybgphgﬁyl

15 In a way analogous to Example 13(a), by

reaction of 4.00 g (13.0 mmol) of the compound obtained
in Example 20(c) with 890 pl (14.3 mmol) of methyl
jodide, 4.09 g (98%) of the expected compound are
obtained in the form of a yellow oil.

20 H NMR (CDCl;) & 1.44 (s, 9H), 3.97 (s, 3H), 7.34 to
7.54 (m, SH), 7.47 (d, 1H, J = 2.1 Hz), 7.65 (d, 1H,
Jd = 2.0 Hz).

{(b) 5-tert-~-butyl-4-methoxybiphenyl-3-carbaldehyde

25 In a way analogous to Example 3(a), from 3.80 g
(12.0 mmol) of the compound obtained in Example 22(a),
2;29 g (71%) of the expected compound are obtained in
the form of a yellow solid with a melting point of
45°C. _

30 'H NMR (CDCl;) & 1.47 (s, 9H), 3.99 (s, 3H), 7.32 to
7.59 (m, 5H), 7.79 (4, 1H, J§ = 2.1 Hz), 7.93 (d, 1H,
J = 2.2 Hz), 10.40 (s, 1H).

(c) 1-(5-tert-butyl-4-methoxybiphenyl-3-yl)-3-tri-
35 nmethylsilanyl)prop-2-yn-1-ol
In a way analogous to Example 7(g), from 2.29 g
(8.5 mmol) of the compound obtained in Example 22(b),
2.00 g (64%) of the expected compound are obtained in
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(d) 1-(5-tert-butyl-4-methoxybi phenyl -3-yl)prop-2-yn- 10 1-ol

In a way anal ogous to Exanple' 7(h), from2.00 g (5.5 mmol) of the
conpound obtai ned in Exanple 22(c), _J; 52 g (95% of the expected
conpound are obtained in the form of °4 yellowoil. 15 J[err]H NWR

(75 LEbr L, Sl 2 gr Z%el%oé%é?idl“it% 3y u iy ppint e 98 70
(e) ethyl 4-PP%°G-tert- butyI 4- et hoxybi phenyl -3-yl)- 20

3- hydr oxypr op- gy bg«;ﬁé@tze a apal o S t appl e
3(c), by reactlgnw 2 %52.11 o )gh?)f' tln?sco@ouggvobtzgls?éd@n
Exanpl e 22(d) Hmidh= 51355%)- 6598 n(ﬁm )3H) of 5. Sét Hgl/ 5.2

4-i odobenzogt e HZ). 88793183%, afs,ethy: 4-[13 ﬁiytevt4525(t 21-1 J = 7. o

b e e BB 24 S MR RN b o R - (e

1.39 (t, 3H JH=)7.Z.83 (4., 48,(d, =OR).3 Hz) .2. 67 (d, 1H J =5.3 Hz), 3.99
(s, 3H), 4.37 (g, 2H, 'J:71Hz) 6.10 (d, 1H, J = 5.2 Hz), 7.34 to
7.60 (m 30 8I—P 7.85 1H J = 2.3 H 98 (d, 2H, J =
8.4 Hz). d) 1-(5- tert -butyl- 4-methoxybip enyl 3-yEXpKPPE223Nn-

4-[ 3- (5 t e1d - Butdi- 4- net hoxybi phenyl - 3 yI) 3- hydr oxy-

prop- 1-ynyl ] benzoi c acid a vvay anal og arrpl e 2 from
1.88 g 5 (42mm|)&|ntanéﬂaébrﬁﬂi?rﬂ9%ﬁ Wlaa?rf}? 25? -00°g 25 g

(r29@ gfd4 [ 3- (EiEEmmxﬂutybf4thEthmmmbqﬁ&ﬂb%féhned in Examplef22(c)%

- 3- r oxy- engoi eformof a
)t;ei) ge p)(;vvderyvvi ]%e%’aﬁg §§| n é;gpe‘%f% éi%#err arfo Okfn: NVR
(d[ err]-DVBO [teher]fOJ_rMZJf(§ y@ﬂ)lov\eoga (s, 3H), 5.88 (br s, 1H), 6.32
(br s, 1H) 7. 3% &ﬂm J(H»Dciﬁg 2. k"é),(s7 éﬁhz 2. '59 (d511(Pf” FH2 37§é1]_|z
2H, J = 8 3Hz) 7.62 (d , 3(,1HJ—

7.91 (d, 2H ‘]3-.87 (g, 33]:1&) 5199 (br S, 1H), 7 24 'to 7.40 (m, GH),

7.74 (d, 1H, J = 2.3 Hz).

(e) ethyl 4-[3-(5-tert-butyl-4-methoxybiphenyl-3-yl)-

20 3-hydroxyprop-l-ynyllbenzoate
In a way analogous to Example 3(c), by reaction.m

of 1.50 g (5.1 mmol) of the compound obtained in

Example 22(d4) with 1.55 ¢ (5.6 mmol) of ethyl

4-iodobenzoate, 1.88 g (83%) of ethyl 4-[3-(5-tert-
25 Dbutyl-4-methoxybiphenyl-3-yl) -3-hydroxyprop-1l-ynyl]-

benzoate are obtained in the form of a reddish oil.

'H NMR (CDC1;) & 1.39 (t, 3H, J = 7.2 Hz), 1.46 (s, 9H),

2.67 (d, 1H, J.= 5.3 Hz), 3.99 (s, 3H), 4.37 (g, 2H,

Jd=7.1 Hz), 6.10 (d, 1H, J = 5.2 Hz), 7.34 to 7.60 (m,
30 8H), 7.8 (d, 1H, J = 2.3 Hz), 7.98 (4, 2H, JT =

8.4 Hz). |
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EXAMRLE 24 Et hyl 4-13-(3,5-di-tert-butyl - 2- et hoxyphenyl ) -3-
nmet hoxypr op- 1-ynyl benzoate (a)

1-(3,5-di-tert-butyl-2-met hoxyphenyl)-1_mgghoxy- 20 prop-2-yne

Ln a way anal ogous to Exanple 13(a), by reaction of 1.30 g (5.0 mmol)
of 1-(3,5-di-t eixiaMBtiey o3 2- hydr oxyphenyl ) prop- 2-yn- 1-ol obtai ned in
Exanpl e 13(‘d‘)—vm't‘h_3210 I .5 | ). of rret hyI |od| 600 ng 25

(419 of the edrdd= K.d_aﬂeuow

solid with a rrtgiﬁdplg—@ﬁi]b@‘nzﬁ:&vc:?Q[cﬁH]C [err]H NNR (CDa [err]) [err]
1.32 (s, 9H), TTW—IB‘%_TW’ ) J = Hz 47
3.82 Ei 3E)|), 5. 34 (3, n7a,way, _ézl.%gﬂisj,t?. ﬁf‘a(“&’,zlelr%'ﬁ%“?. grﬁ%%rm
(d, 1H, 30 5J H4.5 mikyl) of theb)compdynd obtained in Example 22(e),

4-[3-(3,5-di -t gty L t
o vy anal ogus it HZEN oL R IES R etk-bury TEh DREVRORPBoNaYy | DE Cont ©
of the conpoundfldm%moxy nwpaaamyé]w!@pm tacbPoarg @@t@imes )inf

et hyl 4-1 0dofenzgahe o268 Beigdd YHotticet hyitH- B3-hS1Eikl - point of
- 55 - tert-ﬁut 52~ met hoxyphenyl') - 3- met hoxypr op- 1-ynyl ] - benzoat e
are obtained int% “m of an orange oil. [err]H NNR(CDCI[err])[err]

1.33 (s, 9OHp, THISMR , (d%I=lDM90;: 3.1.82) (s, 9H).,4B .00, @) ,318). ,535($8 :

3.88 (s, 3 4 37 J.= 1 7 , vl J =

2.5 Hg)s v 1]("0? 1‘%%% a”%4’|$z'}’l g © é ﬁ,%mé%gﬁéﬁ 75

(d, 1H, J = 8. 4:CHz"0 51 (m, EOANPLESQ5(CLO 2H, J = 8.3 Hz), 7.62 (d, 2H,

4-[3-(3, 5- D| -tqft_ bptyng)-nefh@(yF&]e%) -P- .meihjsz ?) 7. ﬁopdl ¥yl ybenzoic
, fro

acid In_a way anal ogous to Exanple (0.6
mmol ) of the chpbdifd obtai ned in Exanpl e 24(b), 180 rrg (73%  of

4-[3-(3,5-db-tert-butyl-2-nmethoxy- 15 phenyl)-3-nethoxyprop-1-ynyl]benzoic
acid are obtai %&MPLE 24 |
Ethyl 4-[3-(3,5-di-tert-butyl-2-methoxyphenyl)-3-
methoxyprop-l-ynyllbenzoate

(a) 1-(3,5-di-tert-butyl-2-methoxyphenyl)~1l-methoxy-
20 prop-2-yne
In a way analogous to Example 13(a), by
reaction of 1.30 g (5.0 mmol) of 1F(3,5-di—tert-butyl—
2-hydroxyphenyl)prop-2-yn-1-ol obtained in Example
13(d) with 340 pl (5.5 mmol) of methyl iodide, 600 mg
25 (41%) of the expected compound are obtained in the form
of a yellow solid with a melting point of 68-70°C.
'H NMR (CDCl;) & 1.32 (s, 9H), 1.39 (s, 9H), 2.58 (4,
i1H, J = 2.2 Hz), 3.47 (s, 3H), 3.82 (s, 3H), 5.34 (4,
1H, J = 2.2 Hz), 7.34 (4, 1H, J 2.5 Hz), 7.54 (d, 1H,
30 J = 2.5 Hz).

{b) ethyl 4—[3-(3,5-di—tert—butyl—2-methoxyphenyl)-3—.
methoxyprop-1l-ynyl]lbenzoate

In a way analogous to Examnple 3(c), by

35 reaction of 220 mg (0.8 mmol) of the compound obtained

in Example 24(a) with 220 mg (0.8 mmol) of ethyl

4-iodobenzoate, 260 mg (74%) of ethy1 4-[3~(3,5-di-

—_—
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in the formof a beige powder with a nelting point of 162- 164[err] C.

HNWR (CDCl [err]) 8 1.33 (s, 9H), 1.41 (s, 9H), 3.54 (s, 3H), 3.88
(s, 3H), 5. 58 (s 1H) 7.36 (d, 1H, J = 2.5 20 Hz), 7.55 (d, 1H, J = 8.3
Hz), 7.62 (d, = 2.5 Hz) 806(561-1H J = 8.4 H) EXAVPLE

26 Met hyl 3: | t hi och ro 25 benzoate
In a way anglo§86% F& gp g% h 52 EMO%gpﬁgp ﬁyﬁ%yg] (18.5 nmol)
of the conpobn@zoamEaamedobtalned Enanhéefoﬁﬁc¢f antbra?g8801g I(14 8
ol of y. d nzeat 66 (25 o]

4- [3)(4 4- 30 g (Féﬁ ?)c(rjléraglrra:%aé% 9hl) 1 %8 %lf)(grlflz’oaterm)tw Hz) r
obtained in thé- f46r n(lsof %ilel3 M3 p(ﬁ\de;ml/u t &8 méSt i BY) . 4.34i .onH

92[err]C s [JeH]ﬁi\"VBACD@ [5@”1_‘2 [ﬁif% i?é ga 61'}9 :l 96 A Y, J =

6.0 Hz), 0 (t ‘91 (s, 3 35 7.07
(t, lH? J=7.77 ‘)d'331 (d 1=H8J4 H?)@ qu-62 @ 71H2 C(d— |g) 2 7.3
Hz), 7.51 (d, 72|99 Xd; 8H4 bizy, 8.4 HZ)97 (d, 2H, J = 8.4 Hz).

- 56 - EXAMPLE 27 Et hyl

6- [ 3- (4, 4-di net hyl t hi ochr oman- 8-yl ) prop- 1-ynyl ] - nicotinate 5

In a way anal o§ZaMPLE arrple 3(c), by reaction of 1.00 g (4.6 mml) of
the conpoupgl C .1 mmol)

of ethyl 7 ' : 54 LG [ 3-

(4, 4- di et hyl t%&:&aﬂbf_maﬁ;&pﬂnyl ] ni cot| nate 10 are obtained in
the formof a yellow oith. a waleldrd]dydus CEQ lel &2 )] £Eord 460 2@ )

1.41 (t, 3H, J 2 H, I2) (t
6.1 Hg), (82%( E‘mH%) 27 E% (&°"‘%ﬁ‘m§ DbFall‘ﬁB @6‘”@3 A4y, 5
7.7 ¥g), 7.34 080 &, J(338)9 Haf, 744B3{(, 5Hi Jtertlﬂout&]él—-ﬁ-ﬁﬁetﬂo;@l—(d,

1H, J 8. 125 Hzl)heﬁygﬁ @dgetﬁﬁxyﬂrop 1—yﬁyﬂ ge&zyfé agcf:l.]d6 Sge 1%ta1neci‘ .8

H) .

in the form of a beige powder with a melting point of
162-164°C. _
H NMR (CDCls) & 1.33 (s, 9H), 1.41 (s, 9H), 3.54 (s,
3H), 3.88 (s, 3H), 5.58 (s, 1H), 7.36 (d, 1H, J = 2.5

20 H=z), 7.55 (4, 1H, J = 8.3 Hz), .7.62' (d, 1H, J = 2.5
Hz), 8.06 (4, 1H, J 8.4 Hz).

EXAMPLE 26 - :
Methyl 4-[3-(4,4-dimethylthiochroman-8-yl)prop-1l-ynyl]-
25 Dbenzoate

In a way analogous to Example 3(c), by reaction
of 4.00 g (18.5 mmol) of the compound obtained in
Example 5(c) with 3.88 g (14.8 mmol) of methyl
4-iodobenzoate, 1.66 g (25%) of methyl 4-[3-(4,4-

30 dimethylthiochroman-8-yl)prop-l1-ynyl]benzoate are
obtained in the form of a yellow powder with a melting
"point of 92°C.
'H NMR (CDCl;) & 1.35 (s, 6H), 1.96 (t, 2H, J = 6.0 Hz),
3.05 (t, 2H, J = 6.2 Hz), 3.77 (s, 2H), 3.91 (s, 3H),

35 7.07 (t, 1H, J = 7.7 Hz), 7.33 (4, 1H, J 7.0 Hz),
7.42 (4, 1H, J = 7.3 Hz), 7.51 (4, 2H, J 8.4 Hz),
7.97 (4, 2H, J = 8.4 Hz).
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EXAMPLE 28 4-[3-(4, 4- D net hyl t hi ochr oman- 8-yl ) prop- l-ynyl'] benzal - 20

dehyde In a way anal ogous to Exanple 3(c), by reaction of
2.00 g (9.3 rrm)l) of the conmpound obt ai nedsi n. Exanpl e 5(c) W th
1.88 ¢ (10.2 mmol) of 4- br omobenzal dehyde, 90 ng (5% of

4-13-(4,4-dimethyl - 25 thiochroman-8-yl)prop-1-ynyl]benzal dehyde are
obt ai ned. ot o) of a yellow powder with a nelting point of
55-63[err] C %&—H&W(M[err]) [err] 1.34 (s, 6H), 1.95 (t, 2H, J

= 6.1 Hz), Byl (t6-[BH(4) @(ﬁn@thml,thio@:hroman—BHlepro@‘lﬁllfl]%
7.17 (dd, 1H_J .5 {.old-2 HzZ), 7.29 (dd, 1H J = 1/13Hz),
7.58 (d, 2H, J= = 7.80 (d, 2H, J = 8.2 Hz 94 (s, H)

EXAMPLE 29 35 4-[ 3- (4, Z0 Dk neayiynal ogomsnke- Ex?m’bﬁoéi@yn?hq on

In a way anal ogggls § oodX@Pt £, 8( Gimo DY rcﬁfiCtt'I@" compPundl - Q@t&ln@ﬁ 61@9TD|)
of the conmpound obtained in Exanl) e 5(c) Wlih 889 f5

4- br onophenol | Example 5(c) with 1 ) ohg eﬁggz 0

of 4h[3f(4 4- dlﬁf:eidﬂ&blbiﬂrmtﬁQ«q:&-deaﬁrb'da:}%late |p$@pn§. ymsyi ]pfﬂeaﬁhyares—qbt—al ned
in the ormo y [0} Wt tin Qi nt 9

[err]H NVR ( e? iL*}m‘f‘é]iW}&_‘L %‘%”E%ma% -1 et Yz’P(l] ‘g aA]'z?

3.03 (t, 2mo J a:r:é sbtained. 72 €he DM &f 75 Yel, l@Ho0il. 8.7 Hz), > 07
(t, |3 = 7 Tl Tecktd 46m 1 4149c(danlty 17 3
EXAMPLE 30 10 th (éﬁb%f? § ? §$e#sbeF§f-l-hyd?géigﬁphgnyl iigt
hydr oxypr op- 1- y%y?%lbéﬁzoaﬁl‘b -0 Hz), 12.§86(3(% t) Jof= t fet ound

obtained in 3 Bamke 200h) andi 15qpi 20f, & hangl.iame)inty owsiced,i
a 100 ni three- peckgd, flask yndgr g stpeam of ;nptyogen, ,o (4, 1w, J =
15 7.4 Hz), 7.51 (d, 1H, J = 8.2 Hz), 8.23 (dd, 1H, J =

8.1/2.1 Hz), 9.16 (4, 1H, J = 1.8 Hz).

EXAMPLE 28

4-{3-(4,4-Dimethylthiochroman-8-yl)prop-1-ynyl]lbenzal-
20 dehyde

In a way analogous to Example 3(c), by reaction™
of 2.00g (9.3 mmol) of the compound obtained in
Example 5(c) with 1.88 g (10.2 mmol) of
4-bromobenzaldehyde, 90 mg (5%) of 4-[3-(4,4-dimethyl-

25 thiochroman-8-yl)prop-l-vnyllbenzaldehyde are obtained
in the form of a yellow powder with a melting point of
55-63°C. |

M NMR (CDC1;) & 1.34 (s, 6H), 1.95 (t, 2H, J = 6.1 Hz),
3.05 (t, 2H, J = 6.2 Hz), 7.00 (t, 1H, J = 8.6 Hz),

30 7.17 (44, 1H, J = 7.5/1.2 Hz), 7.29 (dd, 1H, JT =
'7.1/1.3 Hz), 7.58 (4, 2H, J = 8.2 Hz), 7.80 (4, 2H, J =
8.2 Hz), 9.94 (s, 1H).

EXAMPLE 29 N .
35 4-[3-(4,4-Dimethylthiochroman-8-yl)prop-1-ynylliphenol .

In a way analogous to Example 3(c), by reaction
of 1.00g (4.6 mmol) of the compound obtained in
Example 5(c) with 880 mg (5.1 mmol) of 4-bromophenol,
-
ThlS Sheet Has Been Re

T



15 830 [verr]l (15.0 mmol) of concentrated sul phuric acid are added

dropwi se. The reaction mxture 1is stirred for three hours at room
tenperature, water is then added, egtgﬁcgion is carried out with ethyl
ether, the organic phase i s washed w water to neutral pH, dried over

20 magnesi um
1.25 g (100%

28lPhgt e @I’b@gf i lgereq. [)@394 tﬁfdﬁ{?émélf&&romargvfﬁgpf)at ed.

of et 5-tert-

4- hydr oxybi pheﬁ?PPBlyVPYQ E}‘&P@%yﬁF&p%’W‘ﬁ??}ibéﬁz&&% form gfe axgfeldaved in

the formof a peddeghwiith. a mel[teh ]tﬂoNYB 6§D§s{>@rr]) [err] 1.40 (t,

3H, J

= 7.2 H), 1.4 2 ="7.2 Hz), 5. 69 1H), 7.31
(d, 1H i ?Hgﬁ’*f“r@imfs)sé t10 E ?;w 31 947 @2)126‘ 7J5b=( A) )+ 5H),

7.97 (s, 1@

8.08 ((, 224, JJ==8. 811—IZI)Iz), 3. 72EXAVPLERL 8075 (d 2H,

4-13-(5-tert-B tgl

In a way analo

conpound obt ai

8 7n4§xddeéH 23,= 7.4 BeB-ny (75% of

Jous BB o L v B R, P M

4-13-(5-tert-butyl - 4- net hoxybi phenyl -3- 35 vyl)prop-1-ynyl]benzoic acid are

obtained in the form of a white powder with a nelting point of

229-231[ er r ] C. EXAMP H NVR (CDCl [err]) [err] 1.45 (s, 9H), 3.89 (s, 3H),
3.94 (s, 10 2Hrhyl. 34 (M-M(Q-Eeftabﬁem 4- 1t Sy Yehdriyrl Fdyl) -3-

- 58 - 7. 6dto 7. 60 g ) ZH b7.66 IH~J =272 FZ), 7.98 (d,
2H, J = 8.3 Hz YAXrOXypIO Eﬁnaceutlcal and cosnetic

CONposi t ions 5 1.4¥%agi ofiks. 0 mmgiHar oficéhbel cadmpound abbtainedosireti c

formul ati ons baggea 9 g b@QhﬁCtr¥°2ﬁ9qRPu8§Se§ﬁQBB€ QgetQﬁ&rq§d3§§%E? t|on

have been |IIustra

15

20

25

30

35

o)
a 100 ml1 three-necked flask under a stream of nitrogen.

830 ul (15.0 mmol) of concentrated sulphuric acid are
added dropwise. The reaction mixture is .stirred for
three hours at room temperature, water is then added,
extraction is carried out with ethyl ether, the organic

phase is washed with water to neutral pH, dried over

magnesium sulphate and filtered, and the solvents are

evaporated. 1.25 g (100%) of ethyl 4-[3-(5-tert-butyl-"

4—hydroxybipheny1—3—yl)-3—hydroxyprop-1-ynyljbenzoate
are collected in the form of a reddish oil. ,

'H NMR (CDCl3) & 1.40 (t, 3H, J = 7.2 Hz), 1.48 (s, 9H),
4.38 (q, 2H, J = 7.2 Hz), 5.69 (s, 1H), 7.31 (4, 1H,
J= 7.1 Hz), 7.38 to 7.44 (m, 3H), 7.52 to 7.56 (m,
5H), 7.97 (s, 1H), 8.00 (d, 2H, J = 8.4 Hz).

EXAMPLE 31
4-[3-(5-tert-Butyl- 4—methoxyb1phenyl 3-yl)prop-1-
ynyllbenzoic acid

In a way analogous to Example 9, from 700 mg
(1.7 mmol) of the compound obtained in Example 23,
508 mg (75%) of 4-[3-(5-tert-butyl-4-methoxybiphenyl-3-
yl)prop-1l-ynyllbenzoic acid are obtained in the form of
a white powder with a melting point of 229-231°C.
'H NMR (CDCl;) & 1.45 (s, 9H), 3.89 (s, 3H), 3.94 (s,
2H), 7.34 (4, 1H, J = 7.1 Hz), 7.40 to 7.49 (m, 5H),
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{a) 0.2 gtablet - Conpound prepared in Exanple 2 ..........

0.001 ¢ - ooStarch . 0.114 g 15
- Dical cium phosphate ................. -.57 0.020 g - Silica -~
e 0.020 ¢ - Lactose
--------------- 7.56 ‘to-7:60 (m, 2)0307%6 (4, 1H,- 318/ 2.2 Hz), 7.98
................................... 0.010 ¢ - Magnesi um st earate
............... (d. 2H, @ 608- & ?@‘) The conpound according to
Exanple 2 can advant ageously be replaced by the sane anount of one of
t he conpounds ac ord| 0 to ples 4, .6, .11, .12 21 25
(b) Oral suspen“*"- E RAT eutical ahd eQamet L CpaFed-rA-Exanpl e
4 ... .. .. 50.001 g Various (Hyunhaﬁmaceutlcal ..... and . . ... cosmet;c.
0.500 g d Sr &% 9t
- Sodi um sacchfefrmulta(&éo.ﬁg.r lﬂésq:'ld on the .a.cjtzove con%io%n S acc e hy?
p- hydr oxybenzodltl'@ .invention have gbeany gllustrated im fheyrfellowing
g.s. exdmpldd ed water .... q.s. for ....... 5 n
The conpound accor ding to Exanple 4 can 35 advantageously be
repl aced by the sane anount of one of t he conpounds accordi ng to
Exanpl es 81012,A 18 ORrL KOUTE (c) 0.8 g tablet
- 59 - - Conmpound of Exanmple 6 ... L. 0. 500
g - Pregelatinized starch .................. 0.100 ¢ -
Mcrocrystal lin@)eld.? asgablet . .. .. .. 0.115 g - Lactose
"""" _'""""""~"C0@Found pf%§£¥%631n5Example aMagnesi_um. gt eanage
..................... al suspension in 10 m ph| al s
- Conpound of Exanpl® §tarCh ---------------------------- 0.-200-g-c"- 114 g
15 - Dicalcium phosphate .......... .. 0.020 g

— S81liCA .ttt iiiiie it eac e 0.020 g

SRR - Vo1 of o 11 - SRR 0.030 ¢

R - ¥ oS 0.010 ¢

- Magnesium stearate ..........ccccceiennn 0.005 g

20 The compound according to Example 2 can

advantageously be replaced by the same amount of one of ~
the compounds according to Examples 4, 6, 11, 12, 21,
25 or 31.

25 (b) Oral suspension in 5 mi phials

- Compound prepared in Example 4 ......... 0.001 g

- GBlycerol ...ttt a e e 0.500 ¢

- 70% Sorbitol .........ciiiiiiiiiiia. 0.500 g

- Sodium saccharinate ............ f e 0.010 g
30 - 'Methyl p-hydroxybenzdate ............... 0.040 ¢

- Flavouring g.s.

- Purified water....qg.s. for ................ 5 ml

The compound according to Example 4 can
35 advantageously be replaced by the same amount of one of
the compounds according to Examples 8, 12, 18 and 19.

(c) 0.8 g tablet
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.................... 1.000 g 10 - 70% Sor bi t ol

- Gycerol »

................. 1.000 g - Sodi um saccharinate .
............. 0.010 g - Met hyl _p-..hsyd_r oxybenzoate . ...........
0.080 g - Flavouri ng q.s. ° - Purified

water. .. .. g.s. for . . compound®bfEsinple. 6 ... .The  conpound  paggey ¢ ng
to Exanple 6 can advant ageous] y be replaced by "t he same anmount” of
one of t he conpoundéregetrtimizred shakah es -1k, -32,- -4, -23 -8 100 o5,

20 B - TOPICAL ROUTE wMicrocfyitddTin@Hellulose ..~ .ConRauNd .of. 1Esagpl e 4

..... ... 0,020 - lsopropyl nyristate .
............ 81.700 g aadtose ... oy yig ‘paraf-fin -girl s ccee----0.075 9
9.100 g 5 - St idagréshumssteaditY'e .sal.d .hy .Degussa). .92.180030 g
(b) G ntnent -  Conmpound of Exanple 1 .................. 0.300 g
30 - Wiite petroleumjelly, pharmaceuti cal grade ......
100 g () | rOx#] sseseenson tire bmowhdadls Exanpl e 1 can
advant ageous| y be repl agsabdind Nér SBEI@ W, Of & . | compoung ageerdi ng
to Exanples 28 and 29. 35 (c) Non-1onic water-in-oil cream -
Conpound of Exanpl e 2..Glycerol ................ 0.200 -g=-------" 1.00Q0 & ure
of emul siveol anolin al cpi®lSorbitol ............cviiiiiiii... 1.0006¢ -
of waxes and of oils ("Anhydrous eucerin” sol d by .BDE)
..... T .é‘?‘sly%.%bce}barma%é S NECHY °p-'hydro>?y@|:elr92§at e
............. .. 0.075 gMethyl p-hydrdndgerzqatie dr.oxybenzoat.e..0.080 g
............... 0. 075 9F1§vouring' Ster i&.%.dem' neralized water .... 'Q.s.
for 100 g .
- Purified water....g.s. for ............... 10 ml
15 The compound according to Example 6 can

advantageously be replaced by the same amount of one of
the compounds aécording to Examples 11, 12, 14, 23 or
25.

20 B - TOPICAL ROUTE

(a) Ointment

- Compound of Example 4 .................. 0.020

g

- Isopropyl myristate .........ceceeenn.. 81.700 g

25 - Fluid paraffin oil ......... ..., 9.100 g
- Silica (“Aerosil 2007, sold by Degussa) 9.180 g

(b) Ointment

- Compound of Example 1 .......iiieenenenoin 0.300 g
30 - White petroleum jelly, pharmaceutical
OXade .....iiiietennnoncecsocaancnncaneenn 100 g

In this example, the compound of Example 1 can
advantageously be replaced by the 'same amount of a
compound according to Examples 28 and 29.

35
{(c) Non-ionic water-in-oil cream
- Compound of Example 2
- Mixture of emulsive lanolin alcohols,

* This Sheet Has Been Reilaced
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(d) Lotion~ - Conpound of Exanple 4 ................... 0.100 g

- Pol yethyl ene glycol (PEG 400) ......... 69. 900 g 10 - 95% Et hano
........................... 30.000 g _ 59 - In the above exanples (c)
-and (d), the conpound according to Exanple 4 can advantagepusly be
- replaced by the samprRUls GndHE Hilldhq QMRS Eing
Exanples 6, 9, 11, 14, 2 1&% ar}sq)lz%l 15 (e) Hydrophobic oi rﬁtment
- Conpound of Exanple ......................... 0.-300°g---""cc-cce A Sy
nyristate ...........=.. Methyl 36-hifflraxybenzoate -...Si.l.i.cane .qi. I 0(.'0sodpr si |
47Vv300, 20 sol [enhlds lenc) . - 400 g
- Beeswax ............ ?%gabgii..ﬂ . .?5&*?5%%&§b0 """"""" ﬁ
oi | ("Abil 3B0.000 cst" Sterile demineysildzed @alt@schm g5 - for . 100 g
..................... 100 g 25 (f) Non-ionic oil-in-water cream
- Conpound of mple 5 ... ... .. .. .. 1.000 g - - Cetyl
alcoth ....... Eéﬁ.npqg¥94 ....... 4.000 g - dycero
nonostearate ........ = . .Compound 25@Xaghple 4 ....-.. .E’EG.5.Q .st.eamat®o g
........................ rl utter
........................ ?91¥§%§¥¥§§e glycol (PEéPﬁgéﬁlene -gl'ycol®2-200 g
........... 10, . ......=. BYEhanol ........ .Methyl .p- hydroxybenB@awmo g
............... 0.075 g P 5 hydr epgpat
R 0,075 g & the above A1 WY IPEPEPS P compoundy

.. .100 g 35 accordlm £ §xa@i@aﬁp|4e Ca@hédvél@#’ﬂ@@ﬁ@lshfcd@ dreplaced
Exarrpl e 5 can acbyar&meéwﬁé Wﬂ@%ﬁ(‘&% Ryt t $xge S oundéngéeér&inenﬁo()f

t he conpounds acggording t aml e 7, 20 or .
WO 96/ savas - Hp1e e g M f1dl 21, ﬁéTFﬁéﬁ torp3s 1.

Bi aromati ¢ tBnpounds connected by a propynyl ene or allenylene
bond, char act e(ré')zequd'x%pﬁ te o&@l%ent
- Compound of Example 2 ........ccieerun.. 0.300 g
- Isopropyl myristate .........cciiiiin... 36.400 g
- Silicone oil (“Rhodorsil 47v300~,
20 sold by Rhéne-Poulenc) .........eeeue... 36.400 ¢
— BEESWAX .t iiiitiiiie ettt 13.600 g~
- Silicone o0il (*Abil 300.000 cst~”,

sold by Goldschmidt) .......uiiiinicennn.. 100 g

25 (f) Non-ionic oil-in-water cream
- Compound of Example 5 .......ccvveee.... 1.000

. g

- Cetyl alcohol ........... e e e ..4.000 g

- Glycerol monostearate ..........c0ceu... 2.500 g

-~ PEG 50 stearate .........ciiiitennnnnnnn 2.500 g

30 - Karite butter .............. et 9.200 ¢
- Propylene glycol .........c.iitiiiennnnnn 2.000 g

- Methyl p-hydroxybenzoate ............... 0.075 g

- Propyl p-hydroxybenzoate ....... et aeee 0.075 g

- Sterile demineralized water g.s. for ...100 g

35 In this example, the compoﬁnd according to

Example 5 can advantageously be replaced by the same

amount of one of the compounds according to Examples 7,

10, 13, 15, 17, 20 or 22.
i




corrMng general formula (I): [err] in
whi chﬂ g’lljl!’l”m Ar represents a radical chosen from the

+11G g 1O l#”"lmlto (c): 10 Z being an oxygen or sul phur

LY

follo
at om « R err] represents edcCHerr], -CHerr]-ORerr],
-OR[err] or -COR[err], R2 represents -OR[err], -SR8 or a
pol yet her radi cal, i f, in the g& case, R4 represents |inear or
branched Cerr]-Cerr] alkyl and1s at the ortho or neta position
Wi th 15 réspect t BialremgtAc lgompounds connected byR3 RygamasBAkens ower
alkyl, or = or allen }eﬁqg fha, R3. chdpkCrerinagt han  EREE ah or
6- menbered ring optlona¥ y substituted by at |east one nmet hy
and/ or opt i on§Pr¥FesEoady et Edepfodrowipgeaeperal fommulafh}: at om
Rlerr] represents H, a halogen, linear @&, branched Cerr]-Cerr]
alkyl, -ORerr], a polyether radigal oarfaryl, R5 represents
H ~a hal ogen, linear or branchegd ? Clerr]-derr] alkyl or an -OR[err]
radi cal , 25 R err représen s H IlowaIlal kyl or a -COR err]
radi cal , R[er\r\]az epwgsSents H, lower alkyl,[err] or
-OR[err], Rlerr] regresents H, |lower alkyl or -CORlerr],
Rl err] represents | ower alkyl, N ' - 62 -

5

in which:
Ar represents a radical chosen from the
following formulae (a) to (c):

Rq _ g, ]
& Z 1
{a) (b) l (c)
- n | Z |

10 Z being an oxygen or sulphur atom,

R; represents -CHz, -CH;-O-Rg, -ORg or -CORy,

R, represents -ORg, -SRg or a polyether radical,
if, in the latter case, Ry represents linear or branched
C1-Cy0 alkyl and is at the ortho or meta position with

15 respect to the X-Ar bond,

R; represents lower alkyl, ox _

R, and R;, taken together, form a 5- or
6-membered ring optiona_.lly substituted by at least one
methyl and/or optionally inter_rupted by an oxygen or

20 sulphur atom,

R; represents H, a halogen, linear or branched
C1-C30 alkyl, -ORg, a polyether radical or aryl,

Rs represents H, a halogen, linear or branched
C;-Cyp alkyl or an -ORg radical,

25 Rs represents H, lower alkyl or a -CORy radical,
. rl
R; represents H, lower alkyl, =N or -ORjp.
\t"

- Rg represents H, lower alkyl or -CORg,
Ry represents lower alkyl,

ACH
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R[err] err] C[err] al kyl , which can be | i near or
. branc um I or pol yhydroxyal kyl , optionally subst I tuted
aryl or* arfal kyls ugar residue,_ ¢p r' and r' represent H,

| ower al kyI nono- or pol yhydr oxyal kyf’ opt ionally substituted aryl, or
an am no acid or sygar fesidlgh¥ . f,aken-EQoahiken Wi Rikhe can Nberogen
atom forma heterocycl e, X represents a di ¥§%e‘g rad_rLcarL

whi ch, from 10 limegt an b@@cﬁﬁdvrwwlsra MR- { P PRF¥pygroxyalky

[err] optidRary kepstiedtedy &9l -&R6.afiKyAi nort ha ssugar
meani ng as above, R12 representing H or |ower alkyl, or 15
Rlerr] and R ers95id4en together, forman oxo (=0 radi cal ,

and the sal s of the carnpoands rof fepresent | H, lowerhealkydy(r moreptesents a
car boxylic aci f | up, o th ge trical

I somers of t %%}dr%ﬁg}c?ulﬁ{s ‘of 5?'%%?%% &b&?{g?@éd Q%g'l gge &h
according to Claannmq agithrectsydapdresidye thatté!«]ﬁ%ly W@e‘r})h%vr‘dbﬁhr Bhehe

formof a salt rﬂftﬁﬂ_qen at¥nkal o t2h e rd KA1 earth met al or
alternatively zinc or of an organic am ne. npounds

according to erther of X0 XieREePeRkg 2 @Vm'éctréqli?& i Whtlﬁgt t E%Mower
al kyl radiggl imight st fowRrilde vilraid) eisitiid E@refulihe met hyl, ethyl,

i sopropyl, butyl, tert-butyl and hexyl radicals. 4, Cbnpounds
according to any one of the ceding 30 clainms, characterized in that the
Cerr]-Cerr] alkyl radi 4 whi ch can be |i near branched, is chosen
fromthe group consigNing of the nethyl, J2Thyl, propyl,

i sopropyl, hexyl, heptyl thyI hexyl, octyl yﬂ‘uyl . dodecyl ,

hexadecyl and oct adecyl |rt“‘éldr?%al s. or | - 63 -

Riy representing H or -ORg, Rg¢ having the same
meaning as above, '
R;2 representing H or lower alkyl, or

15 R;; and R;,, taken together, form an oxo (=0)

radical,

and the salts of the compounds of formula (I), _
when R; represents a carboxylic acid functional group,
and the optical and geometrical isomers of the

20 compounds of formula (I).

2. Compounds according to Claim 1, characterized
in that they are provided in the form of a salt of an
alkali metal or alkaline earth metal or alternatively
of zinc or of an organic amine.

25 3. Compounds according to either of Claims 1 and
2, characterized in that the lower alkyl radical is
chosen from the group consisting of the methyl, ethyl,
isopropyl, butyl, tert-butyl and hexyl r:adic_als_.

4. Compounds according to any one of the preceding

30 claims, characterized in that the C;-Cyp alkyl radical,
which can be linear or branched, is chosen from the
group consisting  of  the methyl, ethyl, propyl,
isopropyl, hexyl, heptyl, 2-ethylhexyl, octyl, nonyl,
dodecyl, hexadecyl and octadecyl radicals. '
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Cbnpounds ac ing to any one of the preceding cl ai s,
char aﬂﬂmﬁm mu H“ he nonohydr oxyal kyl radical is chosen fromthe
group 2- hydr oxyet hyl, 2-hydroxypropyl or
3- hydroxypropyl 5 radical s. 6. -Cmmpeunds accordi ng to any one of
t-he preceding clains, characterized in that the pol yhydr oxyal kyl
radi cal is chos®&n fron1¢¢mpgmn@@ aorerdinggtefanneone of thegj pyecsdypsopyl ,

2,3, 4-tri hydroxéfi?éei QEaAPerzzé 4, Pt eEﬁ&EydEHéypﬁth)bh droxyamshca' S
or aery r|to reSI Conpoungds according to
any one of the {f#‘él;@@llng-s cheisgnnst r‘é‘harté{ﬁ eHFQEB l?Pl?Wa%t%‘I‘% R y&hfer -
radi cal COW@Lh§&§oJéy@eh§=1t 0 62 ORydskyAs ¥y 1aNd dif orrBLhWr3:dr5ro@wgen
or sul phur _ at ons hosen from the met hoxynet hyl et her,

met hoxyet hoyme¥dgicatfer and met hyl t hi omet hyl et her radicals. 8.

CbnpﬁundshaccordLng t o aoypourdsf atberding eto ngny onel afnthec paregeddngzed
in that the aryl.radical |s nyk._ra I | onal d by
rac€8r19'§8 ior athgel RRL! OpBVhyA BRI

at | east one l é?%ge on1 one droxyl, one nitro group,
one | ower al kyl radhealF3is adhosien oﬁéommﬂrhﬁ r gaioyR consppEingalefy the
prot ected by anzageéy* éyggggpgaylgroup 0h,3,4- gpghgagbkyb§g§§tltute@rby

one or two | ower one aIkoxY radi cal_.or _one pol yet her r?plcal

9. Conpdund3 - éeéo?dFﬁBr?BY§ﬁ9xﬁﬂ%n5Y the preddgeds c?hi ns,
characterlze? LEehgaérybnraﬁahkyésiadécal ISd chosen fromthe group
consisting o e benz I I I4:.uted b
at least 30 on halogg OQPBH?d8n8CH95$¥§9r% Ig%Xegﬁ%{%%aF%%E?&%%ééﬁ&f Y

group. 10. clafmspouwchisracceriied tim athasnetbe tpelyethen rgdical
claims, charactgpl, f’g?ﬁég t t Ee?)tgi kgnyda il Cékoﬁé and CBP&AN 1f r ed the

group consisting o € radical s conprising from2 to 5 carbon atons
and exhi bi tithg owwgen eox t\ﬁdﬂéﬂhl}q erdteonfs A at 1&n( SROSPR p&FErculte t he

al lyl radical. methoxymethyl ether, methoxyethoxyféthyl ethell. and
Conpounds accor GGt 0ndMhePhg1°behd? PLEEEILDY
8. Compounds according to any one of the preceding
claims, characterized in that the aryl radical is a
20 phenyl radical optionally substituted by at least one_
halogen atom, one hydroxyl, one nitro functional group,
one lower alkyl, one CF; radical, one amino radical
optionally protected by an acetyl functional group or
optionally substituted by one or two lower alkyl(s),
25 one alkoxy radical or one polyether radical.
9. Compounds according to any one of the preceding
claims, characterized in that the aralkyl radical is
chosen from the group consisting of the benzyl or
phenethyl radical optionally substituted by at 1least
30 one halogen atom, one hydroxyl or one nitro functional
group.
10. Compounds according to any one of the preceding
claims, characterized in that the alkenyl radical is
chosen from the group consisting of the radicals
'35 comprising from 2 to 5§ carbon atoms and exhibiting one
or two ethylenic unsaturat:.on(s), in particular the
allyl radical.
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Gl aims, characterized in that the sugar residue is chosen fromthe

group“wmmmlllﬂ;"mmme gl ucose, gal act ose, nmannose or gl ucuronic
acid Conpounds a_ccqg_r ding to any one of the
precedi'ng® * élai'ns, characterized in that the amino acid residue is

chosen from theygroup Ceaﬁ.béhhag aécabalﬁ§St9usﬁ one ofdecuewglgaéerdarﬂ
| ysi ne, glycine or aspartic acid ¥:o ounds accordi ng to any

one of the precEdphps: bar%q:‘é‘?ﬁ%ze‘%hdrrhctté‘ﬁtzeﬁhf—‘n SRIRTL t HeePEME de-S

residue is cho§BfAselirbmomthizge gi-oup cmvsatstmggof odi pepld deylaicose,
tripeptide residues unds accor G?]e]?%to any one of the

: 14, Co
pr ecedi ng iFﬁFﬂ‘E,e'cﬂﬁpﬁefgr?lz’e%ﬂlﬁu{“ﬁ%’fct?ﬁl $HNT1 ¢ radical
15 is chosén fmm t he gomppundasastornding theapypenediofio the pregestiingal ,
the norpholino cal ok [ dicp I cals e
pi perazi no radf” ]c'é?ﬂg cParEQFFrE¥EE thf gt tPut agﬁgtg f%%é'd4(}:§a§sliétlfléon %y a
derr]-Cerr] athgeenr grom them)g@;ou@r Mﬂ?@ﬁ@gyalolﬁyl the aesidies

Conpounds accor dbpgvif a@Y‘oﬁn?yQinEhegP&@Qﬁé'Bﬂ as%artlé"lé’éi@z
characterized in_that ? %en atom_l s osen fromthe cgrou

consisting of flderine, Ce}‘}PBPP g§ accordipgytg, gpynene of thepreceding
Conmpounds aaror diLagms) atharserafiddte pheatitngthe Zfeptildi nBesidue is

characterized i n that tl%% cor, Eule pon%utpo tconSISthg\ALognovc\ilrb%pat raI

formul a: Ar .
represents a radmalepbﬁdéolrbemdngstorrrul a 30 (a) or (b): [err]
- 65 - ' 14. Compounds according to any one of the pfeceding

claims, characterized in that the heterocyclic radical

15 1is chosen from the group consisting of the piperidino
radical, the morpholino radical, the pyrrolidino
radical or the piperazino radical optionally
substituted at the 4-position by a C;1-Cg aikyl or a
mono- or polyhydroxyalkyl.

20 15. Compounds according to any one of the precedlng
claims, characterized in that the halogen atom is
chosen from the group consisting of fluorine, chlorine
and bromine. _

16. Compounds according to any one of the preéeding

25 claims, characterized in that they correspond to the
fol_lowing general formula:

Rys 14

(CH;), (II)

N ar

in which:
Ar represents a radical of following formula
30 (a) or (b): '

R, _ y

% Z
(a) ‘ (b) . }

—_— N
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emmmmrl ﬁ err], Rlerr] and Rlerr] being as defined
m nmnn X represents a divalent radical which, from

rlghT t‘o Left? of Wi ce versa, has the formula: 5 Rlerr] and
Rlerr] represent H, R13 and-R16% -whi ch are identical or
different, represent H or -CH3, Y represents an oxygen or
sul phur aton1or a 10 ﬁhtﬁ?pﬁﬁéentserﬁQRvdene or | sopropyl i dene

- di val ent radi cal , @hdnd R, being aé‘défﬂné& ih Claiml 4., Conpounds
according to any one of t he preceding aracterjzed in_that

they are taken from t h& 15ePFESEREoni s‘%’r‘F?gl‘iﬁt radical “whic et REPm

2- hydr oxy- 4- [ 3-{ight: ddoreidftl @Y anide Srersa, Wakpthe- foytmllhbenzoat e,

- 2-Hydroxy-4-[3-(4, 4-di net hyl chroman- 8-yl ) - prop- 1-ynyl ] benzoi ¢ acid,
20 - Methyl 2-hydroxy-4-[ 3-hydrox -(4, 4-di net h-

yl chr oman- 8-yl ) prop- 1-ynyl ] benzoat e, -

2- Hydr oxy- 4- [ 3- hydr oxy- 3- (4, 4-di met hyl -

chroman- 8-yl ) prop- 1-ynyl ] benzoic acid, &, &, - Met hyl
2- hydr oxy-45[ 3- (4, 4-di et hyl t hi o- 25 chr oman- 8- yl) prop- 1-ynyl ] benzoat e,
- 2-Hydroxy-4-[3-(4,4- dilq_reaﬂalmﬂi Q@bﬁ;@g&ﬁt&-{ yl ) prop- 1-ynyl ] benzoi c

aci d, hyd ) 8-tetraneth
phenyl -5, 6, 7, 8- tetrahy 5{5‘#[%11 yI"‘?H‘I‘%‘p ér‘ig‘/n}gf téﬁa er?foa%iéfgerent
- 4-[3 Hydr oxy-rb:(fgﬁrﬂ;aitcm r—amgt,hyl 3- phenyl -

5,6,7,8-tetrahyd ht
2 e 5oh B e paap i HbbaeaPsl Y bybEaAC! S ASkdphur atom or &

t et r ahydr oR8phmethyiens op- meﬁzm @raci dsopropylidene divalent
- 66 - radical, and

n is 1 or 2.
17. Compounds according to any one of the preceding
claims, characterized in that they are taken from the
15 group consisting of:
- Methyl 2-hydroxy-4-[3-(4,4-dimethylchroman-8-
yl)prop—l—ynyl]benzoate,
- 2-Hydroxy-4-[3-(4,4-dimethylchroman-8-yl)-
prop-l-ynyl]lbenzoic acid, _ o
20 - Methyl 2~hydtoxy—4—[3-hydroxy—3—(4,4-dimeth-
ylchroman-8-yl)prop-l-ynyllbenzoate,
- 2-Hydroxy-4-[3-hydroxy-3-(4,4-dimethyl-
chroman-8-yl) prop-1-ynyllbenzoic acid,
~ Methyl 2-hydroxy-4-[3-(4,4-dimethylthio-
25 chroman-8-yl)prop-1-ynyllbenzoate,
- 2-Hydroxy-4-[3-(4,4-dimethylthiochroman-8-
yl)prop-l-ynyllbenzoic acid,
- Ethyl 4—[3-hydroxy-3—(5,5,8,8—tetramethyl-3—
phenyl-5, 6,7, 8-tetrahydronaphth-1-yl)prop-1-ynyl]-
30 benzoate,
- 4-{3-Hydroxy-3-(5,5,8,8-tetramethyl-3-phenyl-
5,6,7,8-tetrahydronaphth-1-yl)prop-1-ynyllbenzoic acid,
- 4-[3-(5,5,8,8-Tetramethyl-3-phenyl-5,6,7, 8-
tetrahydronaphth-lel)prop—l-ynyl]benzoic acid,
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\ -

- Ethyl !MM 't hi ochr onan- 5- yI) 3-
hydr oxy phOPR 'q Mﬂéte
h

4-[3-(4, 4- D net roman- 5-yl ) - 3- hydr oxypr op- 1-ynyl ] benzoi ¢ aci d,
5 - 4-[3-(4,4-D nethylthlochrowaWSS yI)prop 1- ynyl ] benzoi c
aci d, - Et hyl XY5_ _
methoxy)phenyl)-3-hydroxyBF8%§ i?ngeﬁz Yéthéhrom 5-yl)-3

4-[3-(3,5-Di -tehydbokybrﬁpémeyhpiybenhoay¢. 10
phenyl ) - 3- hydr oxypr op-1: yﬂylgbgﬂzg'ﬁlﬁgﬁﬂylthlochroman -5 ;&Pyi—

4-13-(3,5-di-tert-butyl - i

phenyl) 3- hydrohyﬁrgyymrypyﬂrmnm beenzoic acid, - Ethyl
4-[3-(3,5-digtert-butyl =25hygrexys- VWhi GERPorday Ly Ly PppESst £~ 15

T Ethyl 4-[3 (3,5 iierts s ?-y-ng%lﬁ%%? ¥

phenyl) - 3- hydroX?M ébe?z9ﬁ9IF5éﬂzoate

4-13-(3,5-Di -tert-butyl ~2eanyhodypheny| 5-3i- tertkwrv]dtpxzm(meﬂhm#]benzm c
aci d, },851 but 2: et en prop- 20

1- ynyl]ben20|c gglaoxprhéﬁy§)E5 ygfﬁx¥p¥op =1 ynyffggnzogég
4-[3-(5-tert-butyl-4-(net AoXyméBhbxPj- tert—butyl -2~ (methoxymethoxy) -

bi ph | - 3- b
4'F39?é tef%igughe % ?Xﬁphg§§$x¥ﬁ¥b$ €040¢1 Poenzoic acid,

bi pheny! - 3-yl ) - 3- hydr oxypE&pY1- 9n§c§r1§én§o¢é BerE bytyl-2-hydroxy st hy|
4-[3- (5-tert - buppendives hayborPpP¥b=B=-ynyl]lbenzoate,

| ) - 3- hydr oxyprop- 1-ynyl ] zoat e . -
Z %3 (5ytertygut5I 4- nethgggggphém§rj§!§r§}§§ert—butyl-2-hydroxy—

hydr oxypr op- 1- yphehpdhpoop-deydyllbenzoate, - Et hyl

4-13- (3, 5- tert-butyl - 33 _ _ _

phenyl) - 3- g%tho;ﬁe E 1- yngﬁ%genzgatg3 5-di-tert-butyl-2-methoxy
4-[3-(3,5-Di-te yiy -3 2harpaxXpaenyyngllbenzaat@oxypr op- 1- ynyl ] benzoi c

acid, vl 1 - N@tLYh -43[33(4- 61dtE?EthEPIDﬁhﬁ8638x§pﬁéﬂyl) -3~
ro n en

6 [g (4y4yd|netﬁyaFﬁFXEﬁPBHQnY§y} ?enzoch?dei ynyl ] ni coti nate,

- 4-[3- (4, 4- Di et hyl t hi ec4r-@BrI1385ybipteptibutyl-gayethergaherpyiprop-

- 67 - 20 —ynyl]éeggogé écghgethylthlochronan 8-yl) prop-1-
- Bthyl 4-([3-(5-tert-butyl-4- (methoxymethoxy) -
biphenyl-3-yl) -3-hydroxyprop-l1-ynyllbenzoate,
- 4—[3—(5—tert—Butyl-4—(methokymethoxy)-
biphenyl-3-yl)-3-hydroxyprop-l-ynyllbenzoic acid,
25 - Ethyl 4-[3-(5-tert-butyl-4-methoxybiphenyl-3-
y1l)-3-hydroxyprop-l-ynyllbenzoate,
- 4-[3-(5-tert-Butyl-4-methoxybiphenyl-3-y1l)-3-
hydroxyprop~1l-ynyllbenzoic acid,
- Ethyl 4-[3-(3,5-di-tert-butyl-2-methoxy-
30 phenyl)-~3-methoxyprop-l-ynyllbenzoate,
- 4-[3-(3,5-Di-tert-butyl-2-methoxyphenyl)-3-
methoxyprop-l-ynyllbenzoic acid,
- Methyl 4-[3-(4, 4-d1methy1th10chroman 8-yl)-
prop-l-ynyl]lbenzoate,
35 - Ethyl 6-[3-{(4,4-dimethylthiochroman-8-yl) ~
prop-l-ynyllnicotinate,
- 4—[3-(4,4—Dimethylthiochroman-S-yl)prop-l—
ynyllbenzaldehyde,
\
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y
4-
- 4, 4- Di met hyl t hi ochr oman- 8- yI)prop 69. ynyl ] benzoi c acid,

[
- [3-(5, 6,7, 8-Tetrahydr o _
1- napht hyl| )prop 1-ynyl | be%zgl c‘gcgdﬁfﬁ‘é%mﬂbcﬂ&mn yl)prop-1

2- Hydr oxy- 4- [ 3-yBy &)} phenodt r ahydro-5, 5, 8, 8-

tetranet hyl - 1- napht hyl )prﬁ%}lymytibwz@éﬁt%\i@l 4-hydroxybiphdviihyd -
2- hydr oxy- 4- [ 3- hydr ox

di net hyl chr omanY 8} y?yé¥659§Y959PT%éﬁ&¥%&¥§nﬁﬁﬁt9' -
2- Hydr oxy- 44 3- hydroxy 3- 44[3 dsneéhyLButyl 4-methoxybipheny1-3—

chr oman- 8- yI)prog) rény lb eniﬂ#c aci cid,

2- Hydr oxy- 4-[ 3-¥#!R tHY 3%%?%%3% o yI)prop 1- ynyI]ben20|c aci d,
- ﬁ} I[E f,h(|4 j [D|3rret hyl t hi echri{m’gmBtrl]yD:}mebl{gyllthmclll?m%f}'b%Tw@rﬁnﬂP‘ -

- y chr oman- 8- yl ) prop- 1-ynyl ] benzam de,

- N-(4- Fydroxyp%ﬁXy géﬁgng 5 5'adlmathylthlo-

4-[ 3- (4, 4- Qigret myhagheagwfmap&wﬁﬂpﬁeﬂzom acme]benZOI ¢ acid
nor phol i de, _ 4 nggrg 4D|[get(gygtip QCOLOrBN 8- y13 P op-g-

ynyl ] benzoi c aci d,

4-13-(5,5, 8, 8- Teétaambhh&lSl@n&thhglbphqdfb-yﬁﬁl]ben201c acid,

napht h- 1-yl ) prop-2-ynyl ] b - xy-3-

4-13- (4, 4- D net hyl - 6- henﬁgéﬁyocﬁ ﬂ%ro§y 4-137 1 ro -1;yny1]ben20|c aci d,

- 4, 4-Di rrglmylthwlsh@ny\a@hsoy&hpsoyr}pm ] enzqa%yl]benzou c acid, 35

4-[ 3-(
- 4-[3-(4, 4P et hyl - 6 DhQﬂﬁXEiBbS&S'hZDTFBDh droxy-3L 1 8] opdZmytlyy] benzoi c
aci d, Di netgx ? g tolylgtglochronan 8-
yI)p ynyI]Séﬁ?@?& §cwa7prop yllbenzoic’a - 68-
5, 8, 8- TetranBLhQLH§dﬁoiy84P¢BFahydFdimethylthlochroman 8-

i
1- pr°91%§¥d§45benz H%en% gc acid,

- 4-[3-(4,4-Dimethylthiochroman-8-yl)prop-1-

I%ph;g?loxymmm!“wl‘!“ I{I&WE ! e4 [3-(5-tert- butyI 4- hydr oxybi phenyl - 3-
GXy
(
(

ny

1) h

53 gS tert |phenyl yI)prop-l-ynyI]benzoic aci d,
*4-13-

naph

rop
4- 3-
naphth

20 ynyllbenzamide,
- N-Ethyl-4-[3-(4,4-dimethylthiochroman-8-
yv1)prop-1l-ynyllbenzamide,
- N- (4-Hydroxyphenyl)-4-[3-(4,4-dimethylthio-
chroman-8-yl)prop-1-ynyllbenzamide,
25 - 4-[3~-(4,4-Dimethylthiochroman-8-yl)prop-1-
ynyllbenzoic acid morpholide,
- 4-[3-(4,4-Dimethylthiochroman-8-yl)prop-2-
ynyllbenzoic acid,
- 4—[3-(5,5;8,8—Tetramethyl—5,6,7,8—tetrahydro—
30 naphth-1-yl)prop-2-ynyllbenzoic acid,
- 4-[3-(4,4-Dimethyl-6-phenylthiochroman-8-
vl)prop-l-ynyllbenzoic acid,
- 4-[3-(4,4-Dimethyl-6-phenylchroman-8-yl)prop-
l-ynyllbenzoic acid,
35 - 4-[3-(4,4-Dimethyl-6-phenylthiochroman-8-
vl)prop- 2-yny1]ben201c acid,
- 4-[3-(4, 4~D1methyl ~6- (p-tolyl)thlochroman 8-
vl)prop-1l-ynyllbenzoic acid,
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-~ 4-[3 (5%, mmnmmmmlyl) :

56,7,8-tet rahydmm ’ ”p 1-ynyl ] benzoic acid, 5 -

4- (3-[ 3- (4- Met hoxyphenyi ) "5, 5, 8*8-tetra-_ _

net hyl -5, 6, 7, 8-t et rahydr onapht h- 1-yl ] pr op- 47 ynyl) - benzoi c acid,

- 2-Hydr oxy- 4-[ 3-(5, 5, 8, 841P31@$TB$ W'sﬁré&ameth 1-5,6,7,8-tetrahydro-
tolyl)-5,6,7,8-tetr hydronagfhth ylﬁfro -1-ynyl] - 10 benzoi ¢ aci d, and
- 3-Hydr oxy- 4- [%are%a}s Bopl lroRmATIRY L o %}@m ig,
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P 20. Use of at least one of the compounds as defined

20 according to any one of Claims 1 to 17 for the
preparation of a medicament intended for the treatment
of dermatological, rheumatic, respiratory, cardio-
vascular and opthalmological conditions.

21. Pharmaceutical composition, characterized in

25 that it comprises, in a pharmaceutically acceptable.
vehicle, at least one compound as defined according to
any one of Claims 1 to 17.

22. Composition according to Claim 20,
characterized in that the concentration of at least one

30 compound according to one of Claims 1 to 17 is between
0.001% and 5% by weight with respect to the total
weight of the composition.

23. Cosmetic composition, characterized in that it
comprises, in a cosmetically acceptable vehicle, at

35 least one compound as defined according to any one of
Claims 1 to 17.

24. Composition according - to Claim 22,
characterized in that the concentration of at least one
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compound according to any one of Claims 1 to 17 is

between 0.001 and 3% by weight with respect to the

total weight of the composition.
25. Use of a cosmetic composition as defined

according to either one of Claims 23 and 24 for body or

hair hygiene.
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